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ABST RACT

An archeological survey was conducted by Mid-Continental
Research Associates Along 35 miles of ditches 29, 10 and 11 irs
northern Mississippi County, Arkansas for the Memphis District,
Corps of Engineers during February 1986. This survey resulted ins
the identification of 28 cultural resources. Eighteen of these
were recently burned houses or dumps with records indicating
initial occupation after 1945 and were not assigned state site
numbers. Four large prehistoric sites were found to have
stratified Woodland and Mississippian deposits and were
determined to be significant in terms of the NRHP criteria. These
were not tested in detail due to cancellation of the project ins
this part of the project area. Three sites were not tested
because of the refusal of the landowner. These were in the
canceled part of the project. The historic components were all
determined to be too recent to be significant in terms of the
NRHP criteria and will only be marginally impacted by the planned
construct ion.

Geomor phic cores taken in the project area resulted ins
dating Big Lake and Pemiscot Bayou to about 1.0,000 BP. Pollen
reconstruction of these two cores suggests that the Hypsithermal
was not as severe as had been previously thought. The geomorphic
model indicates that there is a high potential for buried sites
in the natural levee along the west side of Big Lake, along the
Buffalo Creek channel and in the meander belt on natural levees.
The surface of the Relict Braided Terrace has no potential for
buried sites and the backwater swamp between Big Lake and
Blytheville has a low potentiality for buried sites. The
predictive model suggests that large occupation sites will be
situated on high dry places near water Which is where they do
occur.
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report.

The close cooperation and feedback from these different
analyses greatly enhanced the coherence of the final report.

Thanks are extended to all of these people for their effort,
initiative, and ingenuity in producing a report which elucidates
aspects of prehistory and makes clear the direction that many
cultural resources management decisions should take in this
environment. The Memphis District of the U. S. Army Corps of
Engineers is to be congradulated on fulfilling its CRM legal
obligation in such a contributory manner. As Principal Investiga-
tor, I take responsibility for the conclusions and recommenda-
tions made and any errors which were missed in the many reviews
of this report.

Robert H. Lafferty III, PhD
Principal Investigator
Mid-Continental Research Associates
P. 0. Box 72S
Springdale AR 72765-0728
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CHAPTER %

INTRODUCTION AND BACKGROUND

by

Robert H. Lafferty III

A Cultural Resources Survey, Testing and Geomorpnic Examina-
tion of Ditches l0, 12 and 29, in Mississippi County, Arkansas,
(Ditch 29 Project) was conducted by Mid-Continental Research
Associates (MCRA) for the Memphis District, Corps of Engineers
(COE). This work was conducted in accordance with Contract No.
DACW66-S6-C-e234. Field work was conducted between February and
June, 2986, and the laboratory work from April through August
1986.

The purpose of this work is to provide the COE with cultural
resources inventory and evaLuations in areas to be impacted by
the deepening and widening of three drainage ditches in north
Mississippi County, Arkansas. This work will place the COE in
partial compliance with the National Historic Preservation Act
(Public Law 89-665), the National Environment Policy Act of 1969
(Public Law 91-190), Executive Order 11593 (13 May 1971;36 CFR
Part 800); Preservation of Historic and Archeological Data (P.L.
93-291) and the Advisory Council on Historic Preservation's
"Procedures for the Protection of Historic and Cultura'
Properties" (36 CFR Part 800). The specific goals of this project
weres

a. Research Design
b. Cultural Resources Review
c. Intensive Survey
d. Initial Site Testing
e. Geomorphic Study
f. Laboratory processing, analysis and preservation
g. Report Preparation
h. Curation (RFP:C-4.).
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PROJECT AREA LOCAT ION

The project area involved 52.8km (33 miles) of survey tran-
sects along three ditches in Mississippi County (Figure 1). The
Ditch 29 transect starts at Pemiscot Bayou north of Blytheville,
AR, and runs east along the Arkansas-Missouri Border to the State
Line Outlet Ditch on the eastern edge of Big Lake National Wild-
life Refuge. Ditches 10 and 12 parallel the western edge of Big
Lake outside the levee from the Missouri-Arkansas border south
for approximately S miles. They also involved S miles of ditches
across the eastern part of Buffalo Island, between Big Lake and
Buffalo Creek Ditch. These transects crossed five different phy-
siographic environments: the Modern Meander Belt (Pemiscot
Bayou), Big Lake Swamp (Ditch 29 on the Arkansas-Missouri
borcer), the Relict Braided Surface (Buffalo Island); the escarp-
ment on the eastern edge of Buffalo Island, and a filled-in
channel incised into the Relict Braided Surface (near Buffalo
Creek Ditch). These are discussed in Chapter 2.

OPERATIONAL RESEARCH DESIGN

The styucture of planned research has long been understood
to be an important factor in determining the results of the
research (cf. Binford 1968; Taylor 1948). This is true of both
the information, gained and the efficiency of obtaining results by
properly sequencing work steps using principals of critical path
analysis. For example, in this project the recovery of a pollen
column is an objective which can be obtained only by first loca-
ting a suitably preserved environment. Therefore, it is necessary
to spend time locating these environments prior to taking core
samples. in this section we outline the goals and structure of
the proposed research.

The immediate project goal was the identification and eval-
uation of the cultural resources to be adversely affected by the
project (RFP C-4.1 & 4.2). The longer term goal is to develoo a
set of predictive statements about where sites, particularly
buried ones, are found in this environment. The latter objective
involves detailed geomorphic reconstruction of the project in-
cluding its past climate and will supply a detailed environmental
context and understanding of the settlement systems which pro-
duced the observed settlement pattern (cf. Winters 19S9: 1141-
112). The temporal structure of the different tasks were not
mutually exclusive and did provide significant and necessary data
and questions from one stage to the other. In the following
section we briefly outline the operational design of the research
and stated how the goals were accomplished and what is presented
in this report.

CULTURAL RESOURCES REVIEW

A comprehensive cultural resources review of the records in
the Office of the State Archeologist was performed in January
prior to fieldwork. This included recording all known sites
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within 200m of the project area and photo copying of the General
Land Office maps and the 1939 United States Geological Survey,
quadrangle maps. Seven known archeological sites within 200m of
the project area were identified, including the Zebree site
(3MS20). These sites were recorded on project maps so that they
could be related to the sites discovered on the survey. After
fieldwork had been completed we continued research into the
history and prehistory of the project area in particular and the
archeological region (cf. Willey and Phillips 1958) in general.
All of this work is summarized in Chapter 4.

CULTURAL RESOURCES SURVEY

The cultural resources survey was conducted during the
beginning of February 1986 with a crew of six persons. Over vir-
tually all of the 52.8Km (33 miles), survey area surface visibil-
ity was excellent, with fallow fields with near 100% visibility
or very young winter wheat with 60-80% visibility. Only one area
of 400m (1/4 mile) was in forest. This required closer spacing of
the systematic shovel tests (normally placed every 200m and ,\
excavated. to 50cm deep in all parts of the survey area) to 50m
interval. J

The survey resulted in the identification of only three
previously known sites (3MS21, 3MS119, and 3MS199) in the project
area. in addition 21 other locations were identified as potential
archeological sites. These were duly reported to the Office of
the State Archeologist (OSA). The OSA assigned eight site num-
bers to nine of the reported potential site locations. This
results in a total of eleven archeological sites in the whole
project area. Details on this fieldwork are presented in Chapter

INITIAL SITE TESTING

The Scope of Work required a 25% Controlled Surface Collec-
tion (CSC) and a im x Im test unit excavated to assess the depth
and composition of the archeological matrix at each site. We had
estimated that total collections would cover •11,000 m2 and that
7 cubic meters would be excavated in the test units. Even though
the sites were fewer than eypected, four (3MS21, 3MS119, 3MS199
and 3MS471) were quite extensive. As a result 15,025 square
meters of controlled surface collections were made in Sm x 5m
controlled units on eight sites and one PS (29AI). With the
exception of the four extensive sites, we have good control over
the surface manifestation of all sites. The surface manifesta-
tions of the ninth site (3MS477) were so sparse that the artifacts
were point plotted. The detailed results of this work is presen-
ted in Appendix B.

4
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GEOMORPHIC STUDY

This fieldwork has included sampling exposed profiles and
hand cores in the Buffalo Creek Channel, the Relict Braided
Surface and the edge of Big Lake. Dr. Margaret J. Guccione,
Assistant Professor of Geology at the University of Arkansas,
provided on-site geomorphic description and interpretation of the
pollen columns extracted from Big Lake (8m deep) and the Pemiscot
Bayou Channel (6m deep). These pollen columns were analyzed by
Ms. Linda J. Scott.. Five radiocarbon dates run from the pollen
cores, indicate that Big Lake and Pemiscot Bayou are nearly
10,000 years old.

Most of the east-west course of Ditches 10 and 12 are
through the Relict Braided Surface laid down in terminal Pleisto-.
cone times. These are the oldest soils in the project area, are
predominantly coarse sands, and have no chance of having buried
archeological deposits contained in them.

On the west end of Ditches 10 and 12 is the old course of
Buffalo Creek. This is an incised, braided channel that has
filled in with more recent clays containing preserved wood. There
is a high potential for buried deposits on the edges of these
clays.

On the western edge of Big Lake, the seep ditch follows near
the edge of the braided surface which has been buried by up to
2m, and perhaps more, of alluvially deposited fine sands and
silts. These contain the deposits excavated in archeological
sites 3MS21, 3MS119, 3MS199 and 3MS471. There is a high probabil-
ity of buried sites from 3MS21 north, in the project area.

South of 3MS21 the soils are wet clays. The Osceola to Grand
Prairie, Missouri, road swings 1/2 mile (.80km) toward the west
along the well-drained soils on the edge of the braided channel.
T'he channel cuts south along the course of Ditch 12 toward
Manila. There is a low probability of deposits in this channel,
but at the contact there is a higher probability.

Ditch 29 cuts through what was part of the lake bed of Big
Lake west of State Pnute 151 below about 237 feet AMSL. East of
this it cuts across nigh ground above-250 feet AMSL and then into '
Pemiscott Bayou. It cuts through the outside of the meander loop,
which should have some of the most recent deposits in the project
area. There is a high potential for recent prehistoric deposits
along this edge of Pemiscott Bayou. The geomorphic work is

detailed in Chapter 5 and the pollen work in Chapter 7.

PREDICTIVE MODEL

After the survey was completed, the areas surveyed,
environmental data, and the known site locations were encoded and
entered on the University of Arkansas computer. Because there
were not enough site locations for statistical adequacy, the
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sample was augmented by the sites discovered in the Big Lake
Transect, located 1/4 mile south of Ditch 12. This resulted in a
model predicting site location reported in Chapter 6.

ARTIFACT PROCESSING, ANALYSIS, PRESERVATION, AND CURATION

We returned the artifacts to the laboratory and washed,
numbered and analyzed the collection generated from this project.
Collections are brought to the curation standards of the Arkansas
Archeological Survey, which has agreed to curate the collections
forever for the people of the United States. The artifacts were
analyzed using the DELOS typology and are reported in Appendix B.

RECOMMENDATIONS

The age of the deposits along the western edge of Big Lake,
demonstrated stratified archeological deposits, and age of arti-
facts directly attributable to 3MS119 all indicate that there are
substantial buried deposits ranging from Dalton to Mississippian
times. The four sites thus far iested have produced substantial
stratified Woodland deposits that appear to span the whole
Woodland period. it is quite probable that there are many more
buried isolatable deposits in these sandy ridges and on the edges
of the clay-filled swales incised into the Relict Braided
Surface. There is a high probability of buried archeological
deposits in these areas.

The sites tested on the edge of the Big Lake Swamp we
believe are highly significant inIterms of the NRNP criteria. The
historic sites are all too recent'and highly modified by agricul-
tural practices to be considered significant. The results of the /
significance testing are detailed in Appendix B and summarized
in Chapter 8. Recommendations for avoidance of impacts are
detailed at the end of Chapter S.

PROJECT CONSTRAINTS

The site testing was delayed during February and the first
part of March by snow and freezing temperatures. This delay
entailed further delays in the ability of the sub-contractors to
complete their analyses, due to previous commitments. Further
delays in the subcontractors' work were engendered by the radio-
carbon laboratory sending the results of the radiocarbon dates to
Arizona, rather than Arkansas.

The site testing was seriously constrained by the non-
cooperation of one landowner, who owned several sites. A great
deal of the project personnel and the Commissioners of Drainage
District S's time was spent in trying to convince this landowner
to cooperate with the project.

,,, ,! ,/ . , .&



CHAPTER 2

ENVIRONMENT

by

Robert H. Lafferty III

A discussion of the nature of the environment of the project
area is presented in this chapter. This is an important and
necessary part of this research because variation in the environ-
ment is used to predict the dispersion of prehistoric sites in
the project area. Aside from the variation in the local environ-
ment, the nature of the surrounding physiographic regions is
important, because these are source areas for many materials not
present in the project area and because the structure of the
surrounding landscape influences the structure of the major trade
routes into the local region. This, along with local physio-
graphy, largely determines the structure of the central places.
These relations have been discussed at length elsewhere (Lafferty
1977, Lafferty et al. 1981, 1984, Lafferty and House 1986) and
are recapitulated in Chapter 6.

PHYSIOGRAPHIC ENVIRONMENT V

The Ditch 29 project area is located in the Eastern Lowland
Physiographic region, which is part of the Central Mississippi
River Valley (Figure 2; Morse and Morse 1983). This portion of
the Mississippi River Valley is a deeply incised canyon, known as
the Mississippian Embayment, which has alluviated since the
beginning of the Holocene. The valley is 80 miles wide at the
project area and is divided roughly in half by Crowley's Ridge
CMedford 1972:69).

The project area is three transects across five different
landforms. Ditch 29 begivis on the meander surface at Pemiscot
Bayou and then cuts west across the lake bed of Big Lake which is
superimposed on a sunken portion of the Relict Braided Surface.
Ditches 10 and 12 parallel the western edge of Big Lake on an
alluvial levee laid down by Little River on the eastern edge of
the Relict Braided Surface. They also cut across the Relict
Braided Surface and the divide between the Buffalo Creek and Big
Lake known as the east side of Buffalo Islatd (Ferguson and Gray
1971s56; Sartain, n.d.). The western ends of Ditches 10 and 12
are over a filled-in channel incised into the Relict Braided
surface.

7
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The Mississippi River has formed the st-unture of the envi-
ronment first by carving this great valley and, more recently, by
depositing nearly a mile of silt within its co;;fining rock walls.
The alluvium deposited is largely stone-free with the largest
common sediment size being sands deposited in thei Relict Braided
Surface and the alluvial levees. This has resulted in the forma-
tion of some of the best and most extensive agricultural land in
the world, which has virtually no hard rocks or minerals. Prehis-
torically, and even today, rocks and minerals had to be imported
from the surrounding regions.

The Mississippi River has also structured, and continues to
structure, the transportational environment. The dominant direc-
tion of its movement from north to south has resulted in making
resources upstream more accessible than those to the east or
especially to the west. For example, to reach the Ozarks one
must traverse three major rivers; the St. Francis, the Cache and
the Black, all former channels of the Mississippi River in post-
Pleistocene times. In pre-automobile times this was a tedious
overland journey of 80 miles, which involved crossing many
smaller bodies of water. This contrasts with 100 miles of float-
ing downhill on the surface of the river. The river is still a
major transportation artery for the central part of the continent
and in earlier times was the-only way to traverse easily this
lowland region. In the 1840-1843 period, when the General Land
Office (GLO) maps were made, all of the mapped settlements in the
project area were positioned along the river (Chapter 4).

The Central Mississippi River valley is incised into the
Ozark and Cumberland Plateaus. These coordinate proveniences were
uplifted from the south by a tectonic plate movement from the
southeast which pushed up the Ouachita Mountains anid split the
lower part of the Ozark-Cumberland plateau. At the time nf this
tectonic event, ca. 100 million years ago, thcse plateaus were
inland seas with beachlines along the present course of the
Boston Mountains in Central Arkansas and Sand Mountain/Walden
Ridge in Alabama and Tennessee. These ancient sea beds are today
limestones filled with many different kinds of cherts. Identifi-
cation of these cherts as coming from specific formations is
difficult because there is a great deal of variation within
formations. This is made more confusing by the tendency for these
formations to have different names in different states. For
example, the Boone, Burlington and Ft. Payne "formations" are
different names applied to the same formation in Arkansas, Mis-
souri and Tennessee (respectively). Figure 3 shows the source
area of some of the more important lithic resources. Some of
these have well-known point source such as Dover, Mill Creek,
Crescent and Illinois Hornstone. Other lithic resources occur
over large areas and do not have known quarries, though they may
exist (Butler and May 1984).

9
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Making the identification of these lithic resources more
complex is the presence of Tertiary gravel beds around the edges
of the Mississippian Embayment and on Crowley's Ridge. Crowley's
Ridge is perhaps the most important of these because it occurs in
the center of this otherwise stoneless plain. This deposit was
laid down in Pliocene times when the river gradient was steeper
than it is today. Crowley's Ridge has virtually every heavy hard
kind of mineral which occurs in the Mississippi River Basin.
Prehistoric sites on the edge of the western lowlands, even those
situated directly on the Grandglaise Terrace, show a marked
preference for the lithics found in the Ozarks over those of the
terrace (e.g. 3IN17, Lafferty et al. 1981). Most of the gravel
deposits adjacent to the Mississippi Valley to the east are
covered with loess deposits up to 20e feet thick.

Investigations have shown that as one approaches Crowley's
Ridge from both the east and the west there is a marked increase
in the occurrence of utilized cobbles (e.g. cores) on prehistoric
sites (Shaw 1981). This is true even though through time there
are documented changes in the prehistoric preferences for utili-
zation of different lithic resources. The reason that Crowley's
Ridge gravel is used throughout the prehistoric record in the
Central 'ississippi Valley is that something is better than
nothing, :nd, furthermore, because almost any kind of stone could
be found ithere. Although the gravels were not the best quality
stone possible, they were adequate for most purposes, were avail-
able, and were therefore utilized because nothing else was near-
by. Even today, Crowley's Ridge is the main source of gravel for
both the: eastern and western lowlands. The rather intensive
modern day use of gravel sometimes makes the distinction of
aboriginal: tools (such as scrapers and flake knives) between
"gravel crusher-produced artifacts" and transported artifacts
difficult.i

One !important class of lithic resources was volcanic mate-
rials, particularly the basalts, which were obtained in the St.
Francis Mountains and used for axes, chisels and celts. Also of
importance from this quarter were rhyolite and orthoquartzite,
which lik4wise were used for various tools.

The Mississippi River has been the so!e agent in structuring
its valley. This structure has greatly influenced the develop-
ment of the transportation routes. When Do Soto and his men
reached the Great River in 1541, they looked on a great transpor-
tation artery that stretched from the Gulf of Mexico (and beyond)
into the heart of the continent. It was, however, navigated and
controlled by fleets of dugout canoes that were both to harass
and assist the Spanish over the next several years. As the
conquistadors looked from the bluffs over the virgin forest-
covered swamps, they never suspected that they were gazing upon
both the graveyard and the salvation of their expedition. Most of
the next two months the Spaniards spent slogging through one of
the most difficult swamps encountered in the entire expedition,
the St. Francis Sunk Lands (Morse 1981; Hudson 1984). The expedi-
tion was continually drawn back to the Great River and the high
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chiefdom cultures, which they dominated using the techniques
,learned against the Aztecs and the Inca. The swampy lowlands
impeded the expedition, especially when traversing from east to
west. As they reached the Grand Granglaise terraces on the Ozark
Escarpment, they encountered the great Toltec-Cahokia Road (which
would later be known as the Natchitoches Trace, then the south-
west Military Road, and currently US 67). This important road was
on tractable ground with the swampy lowlands to the east and the
more dissected plateau to the west. The expedition's speed
doubled once they were on it (Hudson 1984, Akridge 1986). In the /
end, after many more side trips and high adventures, the hard-
pressed expedition made its escape down the Great River in boats
constructed with nails forged from their weapons. They were
harassed by the Indians in large fleets of canoes all the way to
the Gulf of Mexico.

In summary, the physiography of the Central Mississippi River
has greatly circumscribed life in this environment. Transporta-
tion was much easier, though sometimes longer, on the rivers,
particularly the Mississippi. Overland travel was easiest going
around the lowlands or down Crowleyfs Ridge. People did not
penetrate or live in this environment unless they were equipped
with boats, lines and other tools with which to deal with an
aquatic environment. This lowland forest was rich in plants and
animals with some of the most productive soils on the continent.
Also, there was a great profusion of mineral resources to be had
in the nearby uplands. These minerals are known to have been
widely traded from prehistoric times to the present.

PROJECT AREA PHYSIOGRAPHY

The local environment has always been important to human
survival, because this is where areal bound resources necessary
for survival were obtained in the pre-industrial world. The
effect the local environment had on past cultures is often underesti-
mated from our modern perspective-inside structures with con-
trolled climates looking out on a largely artificial landscape.

The project area is today perhaps one of the most highly
modified rural landscapes in North America. The major modifica-
tions to the landscape includes (1) timbering, which has totally
changed the biota, (2) drainage of the swamps, which has made
agriculture possible in the eastern part of the project area, and
(3) landleveling, which is changing the topography, making agri-
culture more efficient and productive. These changes make it
difficult to perceive, let alone measure certain facets of the
environment and often obscure the locations of cultural
resources. Therefore, the methods of measuring certain past envi-
ronmental variation must be indirect because natural topography,
flora, and fauna are no longer present in the landscape (Beadles
1976, Figures 5 and 6).
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The project area is presently composed of four surfaces
(Figure 4) laid down in the following sequence: the Relict
Braided Surface (RBS), Big Lake Swamp, the boundary between Big
Lake Swamp and Buffalo Creek Channel, and the Modern Meander Belt
(MMB). All of these were deposited in Holocene times under dif-
ferent climatic and riverine regimes (Saucier 1974).

I01 R &tigraided Surface (RBS) was deposited in terminal
Pleistocene times by thw meltwater from the continental glaciers.
This is the oldest surface in the project area and it comprises
most of the survey area in the western part of the project area.
This surface is composed of coarse alluvial sands and has well
developed soils with a distinctive B horizon with iron and manga-
nese concretions. These soils are variable but generally the
best drained in the western part of Mississippi County, especial-
ly around Manila (Plate 4). This area has had very little accre-
tion since the Holocene.

I 6Akf Bed of Bi9 Lake tm• is a major topographic fea-
ture of the eastern lowlands and was an effective barrier to
transportation, as evidenced by the railroad and road routes
around it. This and other incised channels, (Figure 5) most
notably the Buffalo Creek Valley, are Holocene clays of much
more recent times. The poorly drained clayey soils extend much
farther east than the present area of Big Lake. This low lying
area is coordinate to the St. Francis Sunk Lands which was appa-
rently formed as a result of the New Madrid Earthqua..ke of 1807-9.
This and possible other earlier earthquakes also caused the many
sand blows or patches of sand scattered over the clayey soils
(especially the Sharkey clay) of the region. Sandblows are an
earthquake phenomenon (Zoback et al. 1980; Muller, Waters,
Santeford, Lifferty, and Everett-Dickenson 1975; Lafferty at al.
1984), and may be datable and therefore useful in establishing an
earthquake chronology. These were observed along Ditch 29 and
possibly in the low lying areas along the east end of Ditch 12.

.hen2l with the Relict Braided Surface is an important junction
due both to its moderately high rate of alluviation and because
it was a favored location for occupation. The Buffalo Creek
Channel was incised into the Relic Braided Surface during termi-
nal Pleistocene times. This has filled in during the Holocene
with clays. The boundary between the Relict Braided Surface and
Big Lake Swamp forms a 2m+ high escarpment, which is the most
stark relief in this part of the world. This has been thickened
by flooding from Little River.

h .oet ftende Belt (MME) occupies the eastern part of
the watershed and is almost totally confined to the extreme
eastern end of Ditch 29. The archeological evidence collected in
Tyronza Watershed (Lafferty et al. 1984, 1985a) suggests that
the Mississippi River has been flowing in this part of the project
area since Late Woodland times.

"14
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SOILS

Soils are the best indicators of past environments (Figure
6). This is due to two characteristics of riverine bottom land:
(1) the manner of deposition effectively sorts different sized
particles by elevation, and (2) relative elevation and the "ater-
table determines the kinds of biota which can inhabit a particu-
lar econic~he. These relationships are well established by archeo-
logical, geological, and ecological research in the Lower Missis-
sippi Valley (Lewis 1974; Beadles 1976; Harris 1980; Delcourt et
al. 1980; King 1988). They are briefly discussed below and
related to the basic variables utilized in this research, Soils
and plant communities.

Figure 7 presents a diagrammatic cross section of a riverine
deposit. The river moves in the channel to the left. When it
floods, the load capacity of the river is increased. When the
rival- spills over its bank its velocity is immediately reduced.
This lowers its load capacity and the largest particles it is
carrying are deposited. The repeated flooding will gradually
build up a natural leves composed of the largest part'icles avail-
able, sands and silts under the current gradient. This process
can be fairly rapid. For example, there are documented instances
of as much as 2m of sand being deposited in one flood (Trubowitz
1984). As the lovee builds u;:,.aockw forms away from the
river and smaller particles., clays, are deposited und~er more
slowly flowing slackwater conditions. Under a meandering regime,
the river channel will eventually be cut off forming an oxbow
lake. This will eventually fill with a clay plug. Many of* these
features are still directly observable on soil maps (Ferguson and
Gray 1971) and in a few instances on topographic maps.

Table '1 presents the depositional environments of the soils
found in Mississippi County which are based on the depositional
environments described in the soil descriptions (Ferguson and
Gray 1971:5-22).

Six soils are associated with levee tops. These are-the best
drained soils in the project area. The levee soils in the western
part of the county (predominantly Tunica) are not as well drained
as those in the east. About 19.5% of the soils in the county are
classified as levee top soils, and are the best soils for agri-
culture in the predrainage landscape (Table 1).

Ten soils are found on the lower parts of the natural levees
which formed. an ecotone (Table 1). This environment was often
seasonally flooded and as the levee built up, the particle sizes
increased., resulting in silts overlying clays. These are more
poorly drained than the levee soils but better drained than the
swamp soils. These soils cover about 24.8% of the county.
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Table 1. Mississippi County Soils and Origins

Code Soil Type Percent Levee Ecotone Water

I Alligator Clay 1.9 x
2 Alluvial Land 0.1
3 Amagon Sandy Loam 2.1 x
4 Borrow Pit 0.8
5 Bowdre Silt Clay Loam 3.7 x
6 Bruvwo-Crevasse 0. 9 x
7 Commerce Silt Loam 0.7 x
8 Convent Firn Sandy Loam 2.4 x
9 Crevasse Loamy sand 1.6 x

Is Crowley Silt Loam 0.3 x
11 Dunide Silt Loam 6.6 x
12 Earle Clay 6.9 x
13 Forestdale Silt Loam 6.2 x
14 Forestdale Silty Clay Loam 0.8 x
I5 Hayti Fine Sandy Loam 1.9 x
16 Iberia Clay 0.2 x
17 Jeanerette Silt Loam 1.3 x
18 Morganfield Fine Sandy loam 0.8 x
19 Routon 8.5 x
20 Sharkey Clays 40.4 x
21. Steele 8.6 x
22 Tiptonville Silt Loam 1.3 x
23 Tunica Silty Clay 11.2

Mississippi Levee 0.4
Water Areas 2.4

Totals (percent of Miss. Co.) 100.0 19.5 24.8 52.S *
Total acres represented 596,480 116,313 147,927 310169

*Total percent does not include 3.7% of modern disturbances
(Borrow pits, and Levee), recent deposits (Alluvial lands), and
areas of standing water (after Ferguson and Gray 1971).

Five soils were formed in slackwater conditions found in
swamps and oxbow lakes. These are clays that cover about 52% of
the county. These soils were inundated and not farmable in the
predrainage landscape. This contrasts with 2.4% of the county
which in 1971 were classified as water areas (Table 1).
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About 3.7% of the county is classified as non-soil areas.
Alluvial lands consist of areas along the Mississippi River that
are still undergoing alluviation. None of these are found in the
project area. About 0.4 percent of the county consists of the
Mississippi River Levee, which is the eastern watershed boundary.
Borrow pits and lakes comprise the other non-soil areas. Several
of the former are present in the project area. I.

A comparison of the percentage composition of the soils in
the county and those found in the project area, along the ditches
indicates that there are certain biases in this sample which
correspond to the desirability of placing the ditches low in the
landscape (Table 2). The project environment data were derived
from the soil manual (Ferguson and Gray 1971) and encoded by
units of analysis. Since these boundaries did not always corres-
pond exactly with the soils boundaries, there are some slight
errors. The rule of thumb followed in encoding these if there was
more than one soil type in the unit was (1) if the soil type
covered more than 1/2 of the unit, the larger area was encoded;
(2) if there was a small arpa of a soil type which was not
represented in adjacent units, the small patch was encoded; (3)
if the soil boundary paralleled the ditch, the soil type directly
adjacent to the ditch was encoded. Most of the time such deci-
sions were not necessary because the soils were in large blocks
without boundaries in the units.

EDGE

RlVM SWAMP
Huck Fine Sandy Silty Clays

CLAY LoamClyy
/1
/

Figure 7. Cross section of riverine soils and plant communities
(after Lewis 1974)
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Table 2. Mississippi County and project area soils

Code Soil Type Percent$ Miss. Cc Project Area

1 Alligator Clay 1.9
2 Alluvial Land 0.1
3 Amagon Sandy Loam 2.1
4 Borrow Pit 0.8
5 Bowdre Silt Clay Loam 3.7
6 Bruno-Crevasse 0.9
7 Commerce Silt Loam 0.7
8 Convent Fine Sandy Loam 2.4".9 Crevasse Loamy sand 1.6 1.5

10 Crowley Silt Loam 0.3
11 Dundee Silt Loam 6.6 24.6
12 Earle Clay 0.9
13 Forestdale Silt Loam 0.2
14 Forestdale Silty Clay Loam 0.8
15. Hayti Fine Sandy Loam 1.9
16 Iberia Clay 0.2
17 Jeanerette Silt Loam 1.3
18 Morganfield Fine Sandy loam 0.8
19 Routon 8.5 32.i
20 Sharkey Clays 40.4 32.8
21 Steele 8.6 6.0
22 Tiptonville Silt Loam 1.3 3.0
23 Tunica Silty Clay 11.2

Mississippi Levee 0.4
Water Areas 2.4

Totals (percent of Miss. Co.) 100.0. 100.0
Acres 59G,480 1,340

(Ferguson and Gray 1971 and project-generated records). .

\
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Figure I. Surface Sell Textures In L53 Shovel Tests

FREQUENCY BAR CHART

SGILTXTI Soil Texture9 Top Soil Layer FREQ CUP. PERCENT CUR.
FREQ PERCENT

clay e*14 14 9015 0.15

silty clay J,14 28 9.15 16830

clayey slitl $ 2 IQ 1.31 11.61

slit i 1 31 0.65 20.26
saney silt f.4. 4 35 2.61 22.8-

siltyjflne sand 4e000 5 40 3.27 26.14

"saet **ee*oo.***.*e* * o*tq**,*****eeo ~e,,eet*. 50 90 32.68 58082

layepy sand 00 2 92 1.31 60.13

elavysilt/sana *o,00 5 1? 3.27 63.40

sandy clay 14 111 9.15 72055

"saney loas ******e******************** 33 144 21.57 94.12

silty loast 9 153 5.1a 100.00

5 10 15 20 25 30 35 40 45 50

FREQUENCY

Figure S. SurfaCe Soil Textures in 153 Shovel Tests.
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The soils in the project area are not representative of the
soils generally found in Mississippi County; however, they do

coincide with the major landforms identified in the project area.

Crevasse and Dundee are levee soils that were found on the

edges of Big Lake. These are well drained and some of the best

soils in the project area, and were laid down by the Little River

probably when the Mississippi River occupied this course. These

soils have aggraded the most in the project area, and we believe
that they contain the highest probability of buried archeological

sites.

The Routon, Steele and Tiptonville soils are the best

drained in the project area and more or less comprise the Relict

Braided Surface in the project area. These soils have well

developed B Horizon and were quite distinct due to the much more

mottled and concretion-filled profiles in the shovel tests. These

soils made up 41% of the project area (Table 2).

The Sharkey clays are the most poorly drained soils in the

project area but are more recent and often overlie the Relict

Braided surface soils. These soils occurred in the project area

in the eastern Big Lake area and in the Buffalo Creek Valley.

These soils generally have a low site probability; however there

is accumulating evidence that in many areas there is exceptional

preservation and some sites are known from areas of these soils.

The precisw geomorphic context of these sites is not understood,
but there is growing evidence that substantial deposits are in

the gray gleyed clays and sometimes buried as much as a meter

%elow the current surface (cf. Lafferty at al. 1985a; Sierzchula
And Lafferty 19B6).

.The soil textures in the shovwl tests generally agree with

the soils map data. The surface so.ils (Figure 8) indicate only
20% of the shovel tests were in clayey soils, with most of the

remaining of the soil textures being sands. The second level
textures (Figure 9), however, wore 39.5% clays which is about

what is indicated in the soils maps. Most of the cases where
there are sands overlying the clays are east of Big Lake in the

lake bed area, where sand blows are common. In practice in the

field we systematically shovel-tested high spots which were where
sand blows occurred.
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SOILS AND BIOTIC COMMUNITIES

The relationship of biota to riverine features in the Lower
Mississippi Valley is well known (Lewis 1974; Lafferty 1977;
Butler 1978; Morse 1981). Because of the radical changes in the
environment in the past century, all of these are reconstruct ions
based on named witness trees in the GLO survey notes. These
studies have consistently identified plant communities associated
with particular soil types which are diagrammatically presented
in Figure 7.

There are two plant communities associated with the levees,
the Sweetgum-Elm Cane Ridge Forest and the Cottonwood-Sycamore
Natural Levee Forest. These plant communities were the driest
environments in the natural landscape and had a high potential
for human settlement. These two plant communities are in fact
successional stage6,. with the Cottonwood-Sycamore forest being
found along active river channel, while the Cane Ridge Forest is
found on the levees of abandoned courses.

There are four aquatic biotic communities: river, lake,
marsh and swamp. These low lying areas are unsuitable for human
occupation. Several of these are involved in successional. sec.- ;.n-
ces; however, since about the Middle Woodland period all ..--re
present at any given time prior to drainage.

Between these two extremes are the river edge communities.
and the seasonal swamps. in drier times the latter contained
areas suitable for occupation. The former is a line-like inter-
face with a steep-slope and little substantial. flat area.

The correlation between soils and plant communities is not a
1:1. ratio. These deposits are building up, and what was at one
time a swamp may in a few decades become a dry levee. This
process 'wrings about biotic successional changes. There is, how-
ever, a high correlation between soils and last successional
stage plant communities. Because the surface is aggrading, the
wiI1 2olible extent of habitable dry land as it was prior to
levee construction and drainage is modeled. This combines the two
successional stages of levee biotic communities that are indis-
tinguishable with the synchronic perspective embodied in our
data. The edge communities are lumped together, as are the aqua-
tic environments. These cannot be distinguished in further detail *-

with our present level of data, and it is probable that greater
precision may be spurious. These communities are all modeled
from the last stages of deposition.

Research using soils and plant communities to model prehis-
toric occupation in Northeast Arkansas (Dekin et a!. 1978; Morse
1981; Lafferty et al. 1.984), in the adjacent portions of the
Missouri Sootheel (Lewis 1974; Price and Price 1981), and in the
lower Ohio Valley (Muller 11978., Lafferty 19177, Butler 1978) have
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all. suggested that sites are preferentially located on levee
soils and are not found in aquatic deposits. Therefore these
groupings of soils into biotic communities should yield a more
powerful model. that should be applicable to the wholle project
area. This is discussed in detail in Chapter S.

MACROBIOTIC COMMUNITIES

These three "macrobiatics communities -levee,, ecotone,
and swamp - are composed of different species of plants and
animals. Table 3 presents ant arboreal species composition re-
constructed in Mississippi County, Missouri (Lewis 1974:s1-28).

LgX~u

T~he Levee macrobiotic community includes two plant comrnuni-
ties: (1) the Cottonwood-Sycamore community found along the ac-
tive river channel and (2) the Sweetgum-Elm Cane Ridge forest on
abandoned courses..The arboreal species found in the Swestgum-Elm
community, include all of the species found along tne natural
levee; however, their mix is considerably different. These two
com~munities are in the highest topographic position in theicounty
and these areas also supported a dense understory of !plants
including cans (aninLj 2"&ntj)1 spices bush (idr
12in)9 pawpaw (al~n t~~ b trumpet creeper (C ss ai
C~1) red bud (Qgr_21 gflA!gn~jjs), greenbrior (Smillax ap.).
poison ivy C(Rh..q raiAa and a number of less frequent heb
ceous plants. The most common of these was cane, which!ý often
forme nearly impenetrable cansebrakes. These provided cov~er for
many of the larger species of land animals and were an important
source of weaving and construction material.

T~he major mammals included in this biotic community ii~cluded
white-tailed deer XQgggr JLJi~!A)9 cougar (Felliaýconco-
1=) black bear (Wma malag~ elk (Cervi cat1adensi2),
skunk (M_22UU2j m_~111) Opossum (Q9_'Lta Mi!9ili, rac-
coon (Pao tor), eastern cottontail rabbit (SX11jj1ARA Ulo=
rjgda U)9 gray fox (Ut2SXSM QJnr2r2:g~) and gray squirrel
(Ucirulk G~r gi2tja). Important avian species included the wild
turkey (W04ecris QA'22X)9 the prairie chicken (1!2nQh2
M1210j~). ruf fed grouse (21M M~tRn1rn2). passenger pigeon (c

Vg~~j tJ~1.1 and carollina paroquet (Conuojai carolline-

Prior to artificial leve* construction the natural levees
were the best farmland in this environment. This is due to their
location at the highest elevations from which the spring floods
rapidly receded and drained. This environment provided for a
large number of useful species of plants and animals, making it
an attractive place for settlement at virtually all times (except
during major floods) since they were laid down.
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Table 3. Arboreal species composition of thr~ee biotic
communities in Mississippi County, Missouri

---------- ----------------------------------------------

Species Levee Edge Swamp

American Slm (UIM-us sp.) 23 Is9
Ash (FraxinUl sp.) 11. 1.4
Bald Cypress (TaxaldjU giltict~UM) 7 50

Black Sum (N~l 11vatigi) T I.
Blackhaw (Vigr!=rM sp.) 7
Black Walnut (Imalan n-xr) .2
Box Elder (Acer nejUndo) a
Cherry (Pua sp.) T
Cottonw~ood 1222 SP.) 2.3

Dogwood (Cru sp.) 2
Hackberry ~e-Htus occ;WIdntal-is-) 2.2 9

Hickory, ZQ~a sp. ) 5 4
Shellbark (Qgryj laciniosa)T

HLornbeam (Qlt~ta Yj~j:2.&nn)2
Kentucky Coffee Tree(GXMcA2 di~lga) T
Locust, ? T

Black C52hilA 219UdoiAcai&) T
Money (jtj~jn t~nthos) T 1 .4

Maple., (Arg21 sp. ) 3 a
Sugar (Se~tyr Insharum) .1

Oaks Black (Quenil X21-tja 52
Burr (Quercus MA0croc2A~) 2.3

Post (Quercus Itgllata)T
Red (GUe=rcu rubr~a)2..
Spanish (Quercusa falc at) 2

swamp (Qem tim-121) T 2.
White (Qu2tga~ Alka) i.2

Pecan (Q= jluinmanis) 2
Persimmon (2j2i&-rta y~rln-ian-a) T2
Plum (Puu sp.) T
Red Haw (CrcalA222 sp.) T I 2.I
Red Mulberry (Morus rubra) T
Sassafras (SalsafLrjs ilbidU) T
Sweetguin ('61migms ityrasiflua) 20 is
Sycamore (Pl~tang gccidentalis) 1
Willow (alj!i sp.)2.21

Abbreviations: T-Trace (i.e. (1%); Data based on Lewis
(1.9741l.8-28).
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!.~eUlSJA!! Ecotone i

This modeled macrobiotic community is what Lewis (1974:24-
25) has called the Sweetgum-Elm-Cypress Seasonal Swamp. This
ecotone (Figure 10) had fewer species present at any one time and

a noticeably clear understory. The arboreal species composition

(Table 3) includes more water-tolerant species (Cypress, Willow

and Red Haw) and at times had aquatic animal species. These areas

were flooded regularly every year for several weeks to several

months, and the soils retained the moisture longer than on the

levees. These locations were clearly much less desirable for

occupation than were the levees but were easy to traverse in dry

periods.

Different fauna also occupied the area at different seasons,
drawn from the adjacent swamps and levees. in addition, this was
a preferred habitat of the giant swamp rabbit (yilg aMMati-,

u.!s and crayfish. In the changing of this environment from a
wetland to a dry open swampscape it is probable that many aquatic
species, such as fish, were stranded and were scavenged by the
omnivores of the forest. These soils are characteristically poor-
ly drained due to the presence of clays in the upper horizons. In
this environment normally aquatic trees, especially cypress,
would have been exploitable with land-based technology.

Figure 10. Ecotones in the Project Area

FREQUENCY BAR CHART

ECOT Ecotone FREO CUN. PERCENT CUN.
FREG PERCENT

I ...... *..*..e,.e********O*******************121 121 70.58 76.58

":/In S L2 133 7.59 l4.16

C/lBS 25*,4*e z5 158 15.82 100.00

10 20 30 00 SO 00 7 80 90 100 110 120

FREQUENCY
,/

Figure 10. Ecotones in the Project Area
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Included in these modeled strata are all of the different
environments which were underwater prior to drainage. This is
defined by all of the soils deposited in slackwater conditions,
which are also the lowest lying parts in the project area. Before .

the drainage the following different ecozones were included under
this rubric: River Channels, Lakes, Marsh and Cypress Deep Swamp.
These are different successional stages in this environment, but
all are aquatic. The only one of the three which has arboreal
species is the Cypress Dees Swamp (Table 3).

Several impnia!.=r• .,! " nt-'.ies were found in these
aquatic environments. These included cattails (Tpha latifi'i)ia),
various grape vines (Vitis sp.), Button bush (Cenhalanthus occi-
!entaIis), and Hibiscus (Hibiscus sp.). The latter were an impor-
tant source of salt (Morse and Morse 1980).

The fauna of the aquatic environment were quite different
from the terrestrial species, which mostly penetrated only the
edge of the swamp. Beaver, mink and otter were important swamp
mammals. Of special interest were fish and waterfowl which were
in large quantities in this great riverine flyway. A means of
water transportation is necessary to exploit these resources.
Dugout canoes havi been dated to at least 1000 B.C. and it is
likely that they are a great deal earlier.

BIOTA

The plant communities have been reconstructed in detail for
the western part of the project area, and, by inference, we can
extend these reconstructions to the east based on the soils found
to prevail in this part of the project area. Harris's reconstruc-
tion is shown in Figure !I. Four different floral communities
were identifiable in the project area based on the SLO land maps.
The Big Lake swamp contained a Cypress-hardwood plant association
which is a particular kind of Southern Floodplain Forest (Kuchler
1964). In the Buffalo Valley there was a Cypress-Tupelo plant
association which tends to be a more northern association, the
beginning of the transition from a Southern Floodplain forest to
a Temperate Floodplain forest found in Illinois (Voigt and
Molenbrock 1964) and Missouri.

The so-called "highland" plant associations were defined as
the Cottonwood-Willow-Sycamore plant association (Harris 1980:13-
11) and the Sweetgum-Elm-Hackberry plant association. The former
is a bit lower in the topography and sometimes has flooded. The
latter is restricted to the highest elevations between the Buffa-
lo and Big Lake valleys. These areas, and particularly the latter
had high densities of nut trees and were probably also important
to prehistoric diet.
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SUMMARY

The project area along the west edge of Big Lake is one
of the most favorable locations for human habitation in the
Central Mississippi River Valley. This well drained scarp was
seldom flooded and was accessible to the aquatic swamp resources
of Big Lake and the more upland species of Buffalo island.



CHAPTER 3

FIELD METHODS

by

Robert H. Lafferty III and Michael C. Sierzchula

The discussion below outlines the methods used during the
archeological and geomorphic investigations along Ditches 10, 12,
and 29. At the time of the survey each of the ditches exhibited
similar survey conditions resulting in little variation in the
methods used during the course of the project. Below we first
outline the methods used in the cultural resources survey and
summarize the results of this work. We next present a discussion
of the significance testing carried out in the project. Finally
we briefly outline the methods.-used in the geomorphic work, which
ran concordantly with the testing phase of the project.

CULTURAL RESOURCES SURVEY METHODS

The cultural resources survey portion of the projects was
carried out in early February, during a period of unseasonable
warmth. The survey was organized around two crews of three
persons consisting of a crew leader (the Principal Investigator
or Project Archeologist) and two other persons. The crew leader
carried a day map which was a xerox copy of his transect for the
day, and he was responsible for-locational control. Notes were
made about the surface vegetation, placement of each shovel test
and any discovered sites. The crew members carried a camera, a
Munsell color book, shovels, machete and control column forms on
which each shovel test was recorded. One crew member was
responsible for pacing down the transect. Every 200 meters the
crew would stop and excavate a shovel test. The soil was troweled
through and the profile drawn.

A certain degree of variability was present in the width of 's
the impact area along the ditches (Table 4). This variability,
however, did not alter or require a change in the survey methods.
A simple compression of the crew spacing, or, in the case of the
west end of the project area along Ditch 29, the combination of
the two survey crews was used to maintain a desirable crew
spacing. The survey covered 33.19km of ditches. On Ditches 10
and 12 survey was conducted on both sides which resulted in a
total of 54.24km surveyed.
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The survey methods were designed to insure the retrieval of
information addressing several areas of study. First is the need
for information on the immediate subsurface variation (based orn
shovel tests) of soils within the project area, which could be
related to deeper geomorphic profiles to facilitate the
development of a predictive model. The second area deals with
the' methods necessary to locate and obtain a preliminary
evaluation of all archeological sites recorded during the course
of the project. The third area was the recovery of systematic
data on survey conditions. Once the survey was co.pleted we
returned to the laboratory and coded this data for entry on the
University of Arkansas computer. This resulted in the entry of
data for each of 158 200m x 200m units of analysis (see Chapter
6). Turns and diagonal runs accounted for the 8-unit discrepancy
between the number of units encoded and the total ditch transect
length.

Table 4. Survey transect widths and crew spacing

TrtIMSt Utn=t (KM) Snid Width (m) Crew Sgace(

Ditch 29, Segment 1 .87 S 30 5
Segment 2 . 16 S 130 20
Segment 3 4.35 S 100 20
Segment 4 4.89 S 83 27
Segment 5 1.86 S 50 16

Ditch 12 10.86 Both 61 20

Ditch 10 10.19 Both 61 20

It was determined prior to initiating fieldwork that shovel
tests would be excavated 200 meters apart to a depth of at least
50 centimeters below the surface. The information retrieved
from the shovel tests included the Munsell color reading, soil
type, and any additional information present, such as the
presence of concretions. One hundred and fifty-three shovel
tests were excavated in the project area. For the sake of conti-
nuity between the shovel tests one person on each survey crew was
selected to record the information from the shovel tests. Data
gathered from the shovel tests was intended to supplement and
expand that retrieved from deeper geomorphic profiles.

To facilitate the discussion of the survey conducted and
to retain a level of clarity as to what the crew spacing was at
different points in the project area, each ditch is considered
separately.
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First, it should be stated that there were common points in
the survey methods along each ditch. One person was selected tco
pace off the distance between the shovel tests placed 200 meters
apart. The remaining crew members would inspect the ground
surface, walking in an elongated zig-zag pattern. This procedure
allowed maximum ground coverage within a reasonable time frame.
If the ground surface on the spoil pile was exposed it was
inspected by a single cr'ew member for evidence of cultural
remains.

Five different project area widths were present along Ditch
29. The first segment was from the westernmost point of the
ditch at the State Line Outlet Ditch east 873m (.54 miles). Both
crows, six individuals,, with a spacing of 5 meters,, surveyed this
portion of the project area. This segment was 61m wide and was
located 100m south of the levee.

Segment 2 went from a point .54 miles west of the western
boundary of the project area to a point .63 miles west of the
west end of the project area (Plate 4.). The crews were combined
to insure adequate spacing on this and the following segment,
which were 400 and 300 feet wide, respectively. Segments 4 and 5
were each surveyed with crews of three persons spaced as shown i.B
Table 5.

T~he project area encompassed both sides of Ditch 10. The
'project area on Ditch 10 was 200 feet'wide and a crew spacing of
28 meters was used. On the east s 'ide of Ditch 10, parallel to
the levee around Big Lake, the width of the project area was
restricted by the levee to 25-50m wide (Plate 2). The crew
members were spaced more closely in this part of the survey area.
Shovel -tests were excavated on only one side of this ditch
bcause the soil maps indicated that the soils were the same on
both sides of the ditch (Plate 3).

Both sides of Ditch 12 were surveyed during this project.
This ditch had a project area width of 200 feet requiring a crew
spacing of 20 meters. The east side of Ditch 12 had the same
project area width and crew spacing as did the east side of Ditch
.0. Shovel tests were excavated on only one side of this ditch.



SURVEY CONDITIONS

During the survey the surface was remarkably clear of
vegetation. This, is because at the time of the survey in
February, the surface had been harvested (.Figure 12) and allowed
to lie fallow over most of the winter. The levee at west end of
Ditch 29 was in pasture and there were about BOOM of woods in
which screened shovel tests were excavated. Theve were several
areas with. sparse grass over the surface (Plate 2) though. there
was relatively good visibility in most of these.

Over 75% of the area, surface visibility was 75% or better
(Figure 13). In all areas except the forest there had been sub-
stantial rain prior to survey (Figure 14). These conditions were
as nearly ideal as possible for the survey. Only in the forest
were the surface conditions so obscure that closely spaced shovel
tests were necessary.

Winter wheat was the only actively growing crop. in the
5.22% of the area which was covered in winter wheat visibility
was well over 50% at the time of su-vey (Figure 15). The
remairler of the crops shown in Figure 15 were remnants after the
harvest. Grass was present in 4 km of the transects. Even in the
areas where this was in heavy pasture, there Were cow paths that
were completely clear of vegetation. This occurred between the
Big Lake Levee and Ditch 10. intensive shovel testing was not
undertaken in this area because (1) the soils were clays and (2)
the opposite side of Ditch 10 was clear of vegetation and did not
exhibit any sites.

SURVEY RESULTS

The survey resulted in the discovery of 20 locations with
cultural remains and the confirmation that three previously known
cultural resources were within the project area. Eight of these
new locations were assigned state site numbers. The remaining 12
locat ions were not assigned state site numbers because they were
all too recent or were dump sites (Appendix B). Ten of the sites
were tested for NRHP.significance.
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NRHP TESTING METHODS

We had originally planned to test all of the sites
discovered or relocated; however, before this could be
accomplished several factors intervened which made this
impossible or otherwise unfeasible and dangerous.

Testing methods consisted of gridding the sites, making a
controlled surface collection (CSC) over at least 25% of the site
area and excavating one test unit to 20cm below the lowest cul-
tural deposits. In add~it ion, screened shovel tests were occasion-
ally excavated and a select collection was made of any diagnostic
artifacts not included in the CSC. Some variation from these
ideal methods were the result of special conditions such as.
hitting the water table in several test units which are specified
on a site-by-site basis in Appendix B.

Each site was staked with a transit and 50m tape. On large
sites stakes were set mvery 5m on parallel transects 20-413m
apart. The intervening points were pulled in with atape. On
small sites the transit was set up in the center, a cruciform was
staked on the ground every 5m and the parallel legs were pulled
in with two tapes. As part of this operation a pe-manent site
datum was set on the edgia of the field where it would not be
disturbed by plowing. The datum was a 2-3 ft long piece of
aluminum tubing driven flush with the ground. Part of the mapping
noted the largest trees on the site and mapped them accurately
with respect to the datum. The grid was oriented with the
topography or magnetic north, depending on the orientation of the
site. The origin of the Cartesian plain was set to the southwest
well off the site so that the whole site was within one quadrant
of the Cartesian grid.

Tlhe controlled surface collection was made in Sm x 5m units.
Once the grid was established for the site, each crew member was
assigned a row and given bags with the grid coordinates on them.
Each crew member then walked systematically over the unit with
eyes within 60cm of the ground and picked up and bagged every
-artifact observed. Notes were made on the bags of any significant
vegetation cover or if there were no artifacts in the unit. The
controlled surface collection was continued until no morle
material was encounte~red, or until. the density became so low that
we were very near the edge of the site.

After the CSC was made we excavated a test unit. This Im x
1. test unit was positioned in a CSC unit which had a high
density of artifacts and in some cases where the most spectacular
"goodies" were found. Two test units were excavated on each side
of the ditch cutting 3M621. This was done to demonstrate that the
ditch cut the site and that the artifacts on the east side of
the ditch were not the result of dredging. The test units were
excavated in 18cm arbitrary levels or less in the case where
natural/cultural breaks were observed. All soil was screened
through 1/40 mesh screen, and all artifacts retained were



returned to the laboratory for cleaning, processing and analysis.
Whom the units were backfilled we placed aluminum cans and 1986
pennies in the bottom to aid future excavators in the identifica-
tion of the test unit.

GEOMORPHIC METHODS

The geomorphic fieldwork was structured to begin where
previous researchers had left off (Saucier 4970, 1974). More
specific details on methods and results are presented in Chapter
5. The relevant maps were obtained and these were augmented by
aerial photographs obtained from the Arkansas Highway and Trans-
portation Department and the USDA Soil Conservation Service in
Mississippi County.

The geomorphic variation seen in the aerial photographs of
the project area was systematically examined. Specifically the
differences in the gray clay channel plugs and the older sandy
relict braided surface were investigated by cutting profiles and
taking hand tool soil cores. Most of this work was carried out
during the NRHP testing program and defined much of the variabil-
ity present in the project area..

By the middle of April we were able to define the variabili-
ty present in the project area and had a good idea of where we
were likely to find preserved pollen. The pollen cores were taken
from these areas with a truck mounted 2" diameter coring rig
rented f-om Professional Services Inc. of Memphis, Tennessee. One
core was taken from the Boat Launch area of Big Lake National
Wildlife Refuge under the terms of Special Use Permit No. BL-10-
8. The second pollen core was taken from Pemiscot Bayou. The
cores were described in the field by Dr. Guccione and the whole
core was collected by depth and core orientation.

The cores were taken to the University of Arkansas
geomorphology laboratory and split in half. One half was sent to
the Archeobotanical Laboratory for analysis by Ms. Linda J.
Scott. There, pollen was sampled every 35cm and radiocarbon
samples were taken and sent to Beta Analytical of Coral Gables
Florida, for dating. The other half was sampled for geomorphic
sediment size analysis. These results are presented in Chapter 5.
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CHAPTER 4

PREVIOUS RESEARCH AND CULTURAL HISTORY

by '

Robert H. Lafferty III
and

Beverly J. Watkins

INTRODUCTION

Archeological research has been carried out in Northeast
Arkansas and Southeast Missouri for nearly a century (Table 5).
As with much of the Mississippi Valley, the earliest work was,"
done by the Smithsonian Mound Exploration Project (Thomas 1894),
which recorded the first site in the region. Most of these were
the large mound groups. Since that time a great deal of work has
been done in the Central Mississippi Valley area (cf. Willey and
Phillips 1958 for definitions of technical terms) which has
resulted in several extensive syntheses of the region's prehis-
tory (Morse and Morse 1983; Chapman 1975, 1980). In this section
we summarize the archeological research which has taken place,
summarize what is known of the prehistory of the region and
limits in these data as they apply to the project area.

PREVIOUS ARCHEOLOGICAL RESEARCH

The earliest professional archeological work in the region
was the work carried out by the mound exploration project of the
Smithsonian Institution (Table 5). Thomas (1894) and his asso-
ciates excavated at three sites near the project area: Taylor's
Shanty, Tyronza Station and the Jackson Mounds. These were all
Mississippi period sites located outside the project area. This
work was principally excavation in large mound sites, and identi-
fied the American Indians as the authors of the great earthworks
of the eastern United States.
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Table 5. Previous Archeological Investigations in Northeast
Arkansas and Southeast Missouri.

s ocat ion and Contribution

Potter 1880 Archeological investigations in Southeast
Missouri

Evers 1888 Study of pottery of southeast Missouri

Thomas 1894 Mound exploration in many of the large mound
sites in SE Missouri and northeast Arkansas

Fowke 1910 Mound excavation in the Morehouse Lowlands.

Moore 1910, 1911 Excavation of large sites along the
191s Mississippi, St. Francis, White and Black

Rivers.

Adams and Walker Survey of New Madrid County
1942

Walker and Adams Excavation of houses and palisade at the
1946 Mathews site

Phillips, Ford, and Mapped and sampled selected sites in SE
Griffin 19511 Missouri, and NE Arkansas Lower Mississippi
Phillips 1970 Valley Survey (LMVS)q proposed ceramic

chronology.

S. Williams 1954 Survey and excavation at several major sites
in SE Missouri,, original definitior of
several Woodland and Misrissippi phases

Chapman and Anderson Excavation at the Campbell site, a large
19M55 Late Mississippian Village in SE Missouri

Moselage 1962 Exc vation at the Lawhorn site, a large
Middle Mississippian Village in NE Arkansas

J. Williams 1964 Synt iesis of fortified Indian villages in
S. E, Missouri

Marshall 1965 SurveY along 155 route, located and tested
many ites north of the project area

Morse 1968 Initil testing of Zebree and Buckeye
Landing Sites
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Table 5 (Continued). Previous Archeological Investigations

BRr£6g 2S1n and Contribution

J. Williams 1968 Salvage of sites in connection with land
leveling, Little River Lowlands

Redfield 1971 Dalton survey in Arkansas and Missouri
Morehouse Lowlands

Schiffer & House Cache River survey
1975

Price et al. 1975 Little Black River survey

Morse and Morse 1976 Preliminary report on .Zebree excavations

Chapman et al. 1977 Investigations at Lilbourn, Sikeston Ridge

Harris 1977 Survey along Ditch 19, Dunklin County,
Missouri

Klinger and Mathis St. Francis I1 cultural resource survey
1978 in Craighead and Poinsett Counties, Arkansas

LeeDecker 1978 Cultural resources survey, Wappallo to
Crowleys Ridge

Padgett 1978 Initial cultural resource survey of the
Arkansas Power and Light Company
transmission line from Keo to Dell, Arkansas

I. R. I. 1978 Cultural resources survey and testing,
Castor River enlargement project.

Dekin et al. 1978 Cultural resources overview and predictive
model, St. Francis Basin

L"eDecker 1979 Cultural resources survey, Ditch 29, Dunklin
Coounty, Misssouri.

Morse 1979 Cultural resource survey inside Big Lake
National Wildlife Refuge

J. Price 1979 Survey of Missouri and Arkansas Power
Corporation power line in Dunklin County,
Missouri

LeeDecker 1980a Cultural resource survey, Ditch 81 control
structure repairs
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Table 5 (Continued). Previous Archeological Investigations

LeeDecker 1980b Cultural resources survey, Upper Buffalo
Crook Ditch, Dunklin County, Missouri, and
Mississippi County, Arkansas

Morse and Morse Final report to COS on Zebree project
1980 \ -

J.Price 1981 Archeological investigations at 23DU244,
limited activity Barnes site, Dunklin
County, Missouri

J. Price 1980 Cultural survey, near St. Francis
River, Dunklin County, Missouri

Price and Price A predictive model of archeological site
1980 frequency, transmission line, Dunklin

County, Missouri

C. Price 1982 Cultural resource survey, run"y extension,
Kennett Airport, Dunklin County, Missouri

Lafferty 1981 Cultural resource survey of route changes in

AP&L Kao-Dell transmission line

Klinger 1982 Mitigation of Mangrum site

Santeford 1982 Testing of 3CS713

Bennett and Mitigation at 23DU227, Late Archaic through
Higginbotham Mississippian site
1983

Klinger et al. 1983 Mitigation at 3CT98, Crittenden County,
Arkansas

Keller 1983 Cultural resources survey and literature
review of Belle Fountain Ditch and 4-
tributaries

J. Price 1983 Phase II testing of Roo sites, Kennett
Airport, Dunklin County, Missouri

3. & C. Price 1984 Testing Shell Lake Site, Lake Wappapello

Chapman 1975, 1980 Synthesis of Archeology of Missouri
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Table 5 (Continued). Previous Archeological Investigations

Bgfrrence L2at ion and Contribution

Morse and Morse 1983 Synthesis of Central Miss. Valley prehistory

Lafferty et al. Cultural resource survey, testing and
1984, 1985a predictive model, Tyronza Watershed,

Mississippi County, Arkansas

Dicks and Weed Archeological investigations at 3CT50,
1986 Little Cypress Bayou site, Crittenden

Countys Arkansas

Most of the early work was concerned with the collection of
specimens for museums (e.g.,Potter 1880; Moore 19i1; Fowke 1910).
Some of these data were used to define the great ceramic tradi-
tions in the eastern United States (Holmes 1903), including
Mississippian. Many of these original conceptualizations are
still the basis on which our curr et chronologies are structured
(e.g. Ford and Willey 1941; Griffin 1952; Chapman 1952, 1980).

There was a hiatus in the archeological work in the region
until the 1940s, when Adams and Walker began the first modern
archeological work for the University of Missouri (Adams and
Walker 1942; Walker and Adams 1946). Beginning in 1939 the Lower
Mississippi Valley Survey (LMVS) conducted a number of test exca-
vations at many of the large sites in the region (Phillips, Ford,
and Griffin 1951; S. Williams 1954). This work has continued to
the present in different parts of the valley (e.g., Phillips
1970; S. Williams 1984). The LMVS has produced definitions of
many of the ceramic types in the Lower Mississippi Valley area
and produced the first phase definitions for many of the archeo-
logical manifestations known in the latter part of thi archeolo-
gical record, particularly the Barnes, Baytown, ani Missis-
sippian traditions of the north (S. Williams 1954).
of the project area.

Beginning in the 1960s there has been an increase in the 7

tempo and scope of archeological work carried out in the region.
This has included a large number of survey and testing projects
carried out with respect to proposed federally funded projects
(Marshall 1965; Williams 1968; Hopgood 1969; Krakker 1977; Gil-
more 1979; IRI 1978, Dekin et al. 1978, Lafferty 1981; Morse and
Morse 1976, 198G; Morse 1979; Klinger and Mathis 1978; Klinger
1982; Padgett 1S78; C. Price '_976, 1979,, 1980; J. Price 1976a,
1976b, 1978; Greer 1978; LeeDecker 1979; Price, Morrow and Price
1978; Price and Price 1980; Santeford 1982; Sjoberg 1976; McNeil
1988, 1982, 1984; Klinger et al. 1981). These projects are goner-
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ally referred to as Cultural Resources Management studies and
have greatly expanded the number of known sites from all periods
of time. These projects have also produced a large body of data
on the variation present on a range of different sites, and have
greatly increased our knowledge of this area.

Along. with these small-scale archeological projects there
was a continuation of the large-scale excavation projects carried
out in the region. Major excavations at the Campbell site (Chap-
man and Anderson 1955), Lawhorn (Moselage 1962), Snodgrass site
(Price 19731 Price and Griffin 1979), Lilbourn (Chapman et al.
1977; Cottier 1977ag 1977b; Cottier and Southard 1977), Brogham
Lake (Klinger et al. 1983) and Zebree (Morse and Morse 1976,
1986) have greatly expanded our understanding of the Missis-
sippian cultures. This understanding has resulted in the defini-
tion of the temporal? spatial borders between different Woodland
and Mississippian manifestations and resulted in definitions of
assemblages. Several major syntheses have resulted (Chapman 1975,
1980; Morse 1982a, 1962b; Morse and Morse 1983) which provide up-
to-date summar~ies and interpretations of the work that has been
carried out in the region.

PREVIOUS ARCHEOLOGICAL WORK IN THE BUFFALO ISLAND ENVIRONS

The Zebree archeological project was one of the largest
excavation projects conducted in Arkansas. Over a period of 8
years large parts of this site were excavated. The excavations
resulted in (among other things) the definition of the Big Lake
Phase and produced much data on the Barnes culture (see below for
mre discussion of these archeological manifestations).

Inv 1983 New World Researach, Inc., conducted a cultural
resources survey and literature review of the Belle Fountain
Ditch in Southeast Missouri and Northeast Arkansas. Part of this
project involved survey of transects parallel to and between the
MCRA project area and the ditch (Keller 1983). _Keller found no
archeological sites in this segment of Ditch 29, which he attri-
buted to the older surface being buried by more recent backwater
swamp clays.

STATUS OF REGIONAL KNOWLEDGE

The above and other work in adjacent regions have resulted
in the definition of the broad pattern of cultural history and
prehistory in the region (Figure 17); however, knowledge of the
region is still sketchy, with few Archaic and Woodland sites
having been excavated. This status has seriously constrained our
understanding of settlement systems. Therefore, while this region
,may be fairly well known with respect to the Mississippi period,
much more work needs to be done before the basic contents and
definitions of many archeological units in spa~ce and time are
adequate (cf. Morse 41982a). Presently we have a few key diagnos
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tic types associated with some cultural units; however, the range
of artifact assemblage variation across chronological and spatial
boundaries is not yet defined, nor are the ranges of site types
known for any of the defined units. The adoquaie definition and
resolution of these fundamental questions and problems are neces-
sary before we can begin to reconstruct and use the data for
understanding more abstract cultural processes, as is possible in
better known archeological areas such as the American Southwest.

lb. PaI2a2=m1ndian 22r-igj , f,, is known in the
region from scattered projectile point finds over most of the
area. These include nine Clovis and Clovis-like points from the
Bootheel (Chapman 1975093). No intact sites have yet been iden-
tified from this period, and the basal deposits of the major
bluff shelters thus far excavated in the nearby Ozark Mountains
have contained Dalton period assemblages. Lanceolate points are
known from bluff shelters and high terraces (Sabo et al.
l982s54), which may represent different kinds of activities or
extractive sites, as they have been shown to have been in other
parts of the country. Fir the present any Palmo-Indian site in
the region is probably significant.

MIR.RA1D D 22r.:igd ,ifL--:ZqLQ--&Q f&.Q,, is fairly well known in
the Lower Mississippi Valley which has produced some of the
better known Dalton components and sites in the central conti-
nent. These include the Sloan site (Morse 1973) and the Brand
site (Goodyear 1974). These and other more limited or specialized
excavations and analyses have resulted in the identification of a
number of important Dalton tools (i.e., Dalton points with a
number of resharpening stages, a distinctive adze, spokeshaves
and several varieties of unifacial scrapers, stone abraders, bone
awls and needles, mortars, grinding stores and pestles. At least
three different site types hav3 been excavatedi the bluff shel-
ters, which were seasonal '-abitation sites, a butchering station
(the Brand site) and a comeuery (Sloan site). Presently we do not
have the other part(s) of the seasonal pattern which should be
present in the region, nor have any other specialized activity
sites been excavated. Dalton sites are known in a number of
locations, especially on the edge of the Relict Braided Surface,
on Crowley's Ridge, and the edge of the Ozark Escarpment. Given
the present resource base, a number of important questions have
been posed concerning the early widespread adaptation to this
meironment (Price and Krakker 1975; Morse 1982a, 1976). Adja-
cen areas of the Ozarks have had modern controlled excavations
from Rodgers, Albertsong Tom's Brook, and Breckenridge shelters
(McMillan 1971; Kay 1986; Dickson 1982; Logan 1952; Bartlett
1963, 19S41 Wood 1963; Thomas 1969).

Ihm Carly 12 ULWI &bt~air. 2trA202 JILI.% = IL@% %&L,.I are
best known from bluff shelter excavations in the Ozarks (Rodgers,
Jakie's, Calf Creek, Albertson, Breckenridge and Tom's Brook
shelters). During this long period a large number of different
projectile point types were produced (i.e., Rice Lobed, Big
Bandy, White River Archaic, Hidden Valley Stemmed, Hardin Barbed,
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Searcy, Rice Lanceolate, Jakie Stemmed, and Johnson). No control-
led excavations have been done at any Early or Middle Archaic
site in southeast Missouri or northeast Arkansas (Chapman
1975:152). There are no radiocarbon dates for any of the Archaic
period from southeast Missouri (Dekin et al. 1978:7S-79; Chapman
1980:234-238). The Middle Archaic archeological components are
rare to absent in the Central Mississippi Valley leading the
Morses to proposw that the region was abandoned during this dry
period (Morse and Morse 1983). Therefore, much of what we know of
the archeological manifestations of this period is based on work
in other regions, which has been extrapolated to the Mississippi
Valley based on surface finds of similar artifacts. At present,
phases have not been defined.

Mb. L6atkashi j1&% ju~ B.C -g§ E500 C appears to be a
continuing adaptation to the wetter conditions following the dry
Hypsithermal. This corresponds to the Sub-Boreal Climatic episode
(Sabo at al. 1982). The lithic technologies appear to run without
interruption through these periods, with ceramics added about the
beginning of the present era. Major excavations of these compo-
nents have taken place at Poverty Point and Jaketown in Louisiana
and Mississippi (Ford, Phillips and Haag 1955, Webb 1968). A
fairly large number of Late Archaic sites are Wkown in eastern
Arkansas and Missouri (Chapman 1975 4177-179,224; Morse and Morse
1983a114-135). Major point types include Big Creek, Delhi,
Pandalev Gary and Uvalde points. Other tools include triangular
bifaces, manos, grinding basins, grooved axes, atlatl parts and a
variety of tools carried over from the earlier periods such as
scrapers, perforators, drills., knives and spokeshaves. Excava-
tions at the Phillips Spring site has documented the presence of
tropical cultigens (squash and rourd) by 1292a B.C. (Kay et al.
1988). The assemblages recovered in the bluff shelters from this
time period indicate that there was a change in the use from
general occupation to specialized hunting/butchering stations
(Sabo et al. 1982:63). There are some indications of increasing
sedentariness in this period; however, the range of site types
have not been defined. Late Archaic artifacts are well known from
the region, with artifacts usually present on any large multicom-
ponent site. Our understanding of this period is limited to
excavations from a few sites (Morse and Morse 1983; Lafferty
1981). At present we do not know the spatial limits of any
phases (which have not been defined), nor do we have any control
over variation in site types and assemblages.

war a -00 D.C. - 15 BC_•L During this period
thnwe appears to have been a continuation of the lithic tradi-
tion from the previous period with an addition of pottery. As
with the previous period this is a very poorly known archeologi-
cal period with no radiocarbon dates for the early or beginning
portions of the sequence. The beginning of the period is not
firmly established and the termination is based on the appearance
of Middle Woodlard ceramics dated at the Burkett site (Williams
1974t:•1). The original definition of the Tchula period was made
by Phillips, Ford and Griffin (1951:431-436). In the intervening
time a fair amount of work has been done on Woodland sites.
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Chapman concludes that we are not yet able to separate the Early
Woodland assemblages from the components preceding and following.
At present there is considerable question if there is an Early
Woodland period in Southeast Missouri (Chapman 1980:16-18).
Recent work in northeast Arkansas, however, has identified cera-
mics which appear to be stylistically from this time period
(Morse and Morse 1983; Lafferty et a!. 1985) and J. Price (perso-
nal communication) have identified a similar series of artifacts
in the Bootheel region. Artifacts include biconical "Poverty
Point objects," cordmarked pottery with noded rims similar to
Crab Orchard pottery in Southern Illinois and the Alexander
series pottery in the Lower Tennessee Valley, and Hickory Ridge
points. We believe that several of the sites tested in the cur-
ran survey (3MS21, 3MS119, 3MS199 and 3MS471) have Early Wood-
land components in them.

la I.At2 W241%~A~ 22id .109 !Z.Qz LL 4§ was a
period of change. There is evidence of participation in the
"Hopuwell Interaction Sphere= (dentate and zone-stamped pottery,
exotic shell; Ford 1963) and horticulture is increasing (corn,
hoe chips and farmsteads). There is some mound construct ion
notably the Helena mounds at the south end of Crowley's Ridge
(Ford 1963) indicating greater social complexity. Typical arti-

facts include Snyder, Steuben, Dickson and Waubesa projectile
points, and an increasing number of pottery types (cf. Rolingson
19841 Phillips 1970; Morse and Morse 1983). In the late Woodland
there is an apparent population explosion as evidenced by a great " /
number of sites with plain g-rog-tempered pottery in the east 'and
Bar"es sand-temper pottery in the west of the Central Valley
(cf. Figure 18; Morse and Morse 1983; Chapman 1980). There is
some evidenc of architecture (cf. Morse and Morse 1983; Spears
1978) in this period as well as mound center construction (Rol-
ingson 1984). A number of large open sites have not been exca-
vated. There appearsq therefore, to be a rather large bias in
what we know about this important period toward the spectacular
mound cnaters. There is still a great deal which is not under-
stood about the cultural sequence and changes which came about
during this important period. The Late Woodland in this area has
been. suggested as the underlying precursor to the Mississippian,
which came crashing into the area with the introduction (inven-
tion ?; cf. Price and Price 1981) of shell-tempered pottery and
the introduction of the bow and arrow around A. D. 858 (Figure
17).

Ih U ili~ii 2 g 2gsjl A8.2L, AM:166_ is known from the
earliest investigations in the region (Thomas 1894; Holmes 1903;
Moore 1910), and has ben, the most intensively investigated
portion of the prehistoric record in northeast Arkansas and
southeast Missouri (Chapman 1988; Morse and Morse 19831 Morse
1982; Morse 1981; House 1982). Enough work has been done to
define the spatial limits of phases (cf.Chapman 1980; Morse and
Morse 1983; Morse 1981). During this period the native societies
reached their height of development with fortified towns, orga-
nized warfare, more highly developed social organization, corn,
bean and squash agriculture and extensive trade networks. The bow
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and arrow is common and there is a highly developed ceramic
technology .(cf. Lafferty 1.977;.Morse and Morse 1980;, Smith 1978).
This was abruptly terminated by tha DeSoto entrada in the mid-
16th century (Hudson 1984, 1985; Morse and Morse 1983) which.
probably passed through the project area (Figure 19).

PROTOHISTORIC PERIOD

The DoeSato entrada resulted in the first recorded
descriptions of Mississippi County, Arkansas, and the
Mississippian Climax (Varner and Varner 1.9511 Hernandez de Biedma
1851; Elvas 1851; Oviedo y Valdes 1922). My interpretation of
places follows Morse (1981) and Hudson's (1985) interpretations.
In the summer of 1541 DeSoto was allied with the Casquians in a
military expedition against the province of Pacaha. According to
Morses

The large swamp up the Tyronza Cbetween Tyronza
Junction and Victoria in the southwest corner I of the
counety3 is a suitable candidate for the boundary between
Casqui and Pacaha. Pecan Point, a Modena phase village
near the Mississippi River Csoutheast of Wilsonl could
probably be the location of the capital of Pacaha. it
was an impressive site producing numerous fine pottery
specimanks, and is located ant apprepr-,ate distancip from
Parkin. An expedition left Pacaha for an area "40
leagues distancT M to. get salt anid yellow metal 'I(Varner
and Varner 1951s449). The only area wthere both salt and
copper occur together in large amounts is in southeast
Missouri,g within easy reach of the Nodena phase Cwhicti
occupied most of Mississippi County east of Big Lake,
Figure 19:!. Mountains also occur here as observed by the
Spanish (1981:68).

Sometime as the Spanish crossed the swamp of ;the Tyronza
Sunk Lands Mississippi County passed from the mists of prehistory
into the annals of history. The expedition pushed north from
Parkin covering about 415km per day. After three days of march the
Spaniards,

. . .came to a swamp that was very difficult to
cross; for there were great morasses at its entrances
and exits, anid, in its center, water which though clean
was so deep that for a distance of twenty feet it had
to be swum. This swamp formed the boundary between the
two enemy provinces of Casqui and Capaha. The men
crossed it on som very unstable wodn bridges
discovered there, anid the horses swam., but with great
difficulty because of the pools of stagnant water
lying near the banks on both sides. The whole of the
fourth day was occupied in making this crossing, and
then both the Indians and Spaniards camped in some
beautiful and very peaceful pasture lands a half-league
distant Cnear Joiner:!3 (Varner and Varner 1951: 436).
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And thus the wetness of what was to become western
Mississippi County passed into the records of mankind. At this
time, as was alluded to above, the province of Pacaha (Capaha in
Varner and Varner 1951, the different provinces have different
spelling in the different accounts) was one of the most powerful
polities in North America. Archeological evidence suggests that
it controlled the eastern half of Mississippi County as well as
the Mississippi River trade. The "Capitol" was probably at the ,
former site of Pecan Point which the Spanish describe as follows:

It consisted of five hundred large and good houses,
which were located on a site somewhat loftier and more
eminent than its surroundings, and it had been turned
into almost an island by means of a man-made ditch or-
moat ten or twelve fathoms deep and in places fifty feet
wide, but never less than forty. The moat was filled
from the previously mentioned Great River, which flowed
three leagues above the town; and the water was drawn
into it by human effort through an open canal connecting
it with the river, a canal which was three fathoms deep
and so wide that two large canoes went down and came up
it side-by-side without the oars of the one touching
those of the other. Now this moat, of the width we have
said, lay on only three sides of the town, for it was as
yet incomplete. But the fourth side was fenced off by a
very strong wall of thick wooden boards that were
thrust into the ground, wedged togetherg crossed, tied
and then plastered with mud tamped with straw in the
manner we have described farther back. The great moat
and its canal contained such a quantity of fish that all
the Spaniards and Indians who accompanied the Governor

aalmost 9000 all togetherl ate them until they were
surfeited, and still it appeared as if they had not
taken out a single fish (Varner and Varner 1951:436).

Therefore at the height of the Mississippian the natives of
Mississippi County were already engaged in the construction of
hydraulic works, which in the the present century have come to
dominate the landscape. After this brief glimpse of the fully
adapted Mississippians at the height of their power and glory in
the 16th century, Mississippi County once again slipped into the
mists of time.

Ui~1r. e£&2!9 S1 £i2n.•C. After the DeSoto expedition
the area was not visited until the French opened the Mississippi
valley in the last quarter of the 17th century. The Indian
societies were a mere skeleton of their former glory and the '
population a fraction of that described by the DeSoto chronicles.
Marquette, in his rediscovery of the Mississippi for the French,
did not encounter any Indians between the Ohio and the Arkansas
rivers. He described this section of his journey south of the
Ohio River as follows:
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Here we Began to see Canes, or large reeds, which
grow on the banks of the river;9 their color is a very
pleasing green; all the nodes are marked by a Crown of
Long, narrow, pointed leaves. They are very high, and
grow so thickly that The wild cattle have some
difficulty in forcing their way through them.

Hitherto, we had not suffered any inconvenience
from the mosquitoes; but we were entering their home, as
it were...

We thus push forward, and no longer see so many
prairies, because both shores of The river are bordered
with lofty trees. The cottonwood, elm, and basswood
trees there are admirable for Their height and
thickness. The great numbers of wild cattle, which we
heard bellowing, lead us to believe that The Prairies
are near. We also saw Quail on the water's edge. We
killed a-little parroquet, one half of whose head was
red, The other half and The Neck was yellow, and The
whole body green (Marquette 1954:360-361; strange
capitalization in the French original).

During the French occupation most of the settlements were
restricted to the major river courses with trappers and hunters
living isolated lives in the headwaters of the many smaller
creeks and rivers. The St. Francis River was one of the earliest
explored tributaries of the Mississippi River in the Lower
Mississippi Valley and appears on some of the earliest French
maps.

EARLY AMERICAN SETTLEMENT

In 1803 the French sold the Louisiana Territory to the
United States. This included what would someday be Arkansas. T'he
territory was administered from the territorial capital in St.
Louis. in 1819 Arkansas Territory was established with its
capital at Arkansas Post, the most ancient French settlement in
the state (Ross 1969:8). The seat of government was moved to
Little Rock in 1821, and in 1836 Arkansas was admitted to the
union as a slave state.

Mississippi County is about 865 miles square and derives its
name from the Mississippi River which forms its eastern border
(Goodspeed 18893 445; Edrington 19623 21). The county was once
part of Arkansas County, then became part of Plhillips, and then
Crittenden. It was designated as a separate county by the Terri-
torial Legislature on November 1, 1833 (Goodspeed 1889: 445).
During the legislative session of 1901, Mississippi County was
subsequently divided by special act into two judicial districts
with Blytheville and Osceola as court seats to expedite land
transactions during the wet seasons (Fox 1902: 45).
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The first representative of Mississippi County after the
admission of Arkansas into the union in 1836, was P.H..Swain, from
whom Swain township received its name (Goodspeed 1889: 451, 457).
There were no post offices in Mississippi County before 1836. In
Crittenden County Buford's Landing was established as a post
office on April 1, 1835 (Wade 1974: 12).

The passage of the stern-wheel steamboat, "Orleans", from
Pittsburg to New Orleans in 1812 was to presage great changes
coming to the Louisiana Territory. This boat and the many others
to follow used wood to power their steam engines and thus created
a demand for cordwood. The early settlers along the river chopped
and sold wood to such steamboats (Edrington 1962: 49). Perhaps
more importan't, it made two-way transportation on the great river
roads of the interior much faster and more reliable, when the
rivers were up.

At first the only settlers iA this part of the country lived
in cabins surrounded by clearings along the river. In 1834,
according to Joseph Hearn, there were no more than half a dozen
clearings, all on the river from the lower end of the county to
Mill Bayou. At the present site of Osceola lived a man named
Hudgens, up river was Thomas J. Mills, and on what later became
Fletcher's Landing was a Mr. Penny (Goodspeed 1889: 451, 452).
As early as 1823, however, General Land Office maps show that
there were settlers near Frenchman's Bayou. A nurvey of that area
shows 12 separate fields whose owners were named (Morse 1976:
19). Thomas Nuttall, traveling in this area in 1819 reported that
he came to within fourteen miles of the mouth of the St. Francis
River and saw a few log cabins along the bank (Thwaites 1905:
89). In 1815 Lorenzo Dow, the famous itinerant Methodist preach--/
er, traveled through Mississippi County on a government boat. He 2

said that the country was "...inhabited by Indians, and white f
people degenerated to their level...' (Goodspeed 1889: 452; Gil-
lespie 1978: 100). Carson's Lake Township and Kellum's Ridge were
named for settlers in Mississippi County named Carsons and Wil-
liam Kellums, who were here as early as 1812.

The Euro-American occupation of the Central Mississippi
Valley proceeded overland down Crowley's Ridge and slowly spread
out from the rivers. Ports were established at Piggott on the
high ground of Crowley's Ridge in the St. Francis Gap in 1835. It
was located on the Helena-Wittsburg road which ran down Crowley's
Ridge (Dekin et al. 1978:358). All of the settlements in the
1830s between Piggott and Helena in the St. Francis Basin were
either along the rivers or on Crowley's Ridge. Towns continued to
be founded in these environments into the early 1900s. Settle-
ments away from the rivers along overland roads began in the
1850s and greatly accelerated with the construction of the rail-
roads, levees and drainage ditches in the late 19th century.

in 1836 Arkansas was admitted to the Union as a slave state.
Additional settlers in Mississippi County were planters from
older slave states who came looking for f"-esh land and brought
their slaves with them. The institution of slavery was ecoromi-
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cally profitable and it tied this part of Arkansas to the South
socially, politically and economically (Herdon 1938: 18). There
was no cens5us for Arkansas for the years 1790, 1800, 1810, or
1820. The first federal census taken for Mississippi County was
ýin 1840. Residents who were in the same place in 1830 are listed
in the Crittenden County federal census for 1830 (Wade 1974a 12,
38). In 1840 there were 1,410 people, 900 whites and 510
slaves, and a school with 25 students near the-Elizabeth Carnell
house. in 1854 the population was 2,266 with 541 slaves. By 1860,
the population had increased to 3,895 (Wade 1974: 38; Goodspeed~
1889: 4589 459). in 1868 for all townships in Mississippi
County the number of slave houses was 235, the number of male
slaves, 766, and the number of female slaves was 715, the number
of owners was 78 (Wade 1.974: 69).

One of the earliest settlements in this territory was Osceo-
!a on the edge of the Mississippi River. It was founded in 1833,
.and its population was 250 in 1840. J. W. DeWitt, the postmaster
and first schoolteacher in the county, used a crackerbox for the
mail (Fox 1902: 29; Goodspeed 1.889: 453).

Settlement and enterprise were still concentrated in areas
near and along the Mississippi River and accessible tributaries.
Swamplands in the north (Big Lake) and southwest (Tyronza) parts
of the county and flooding from the river presented a formidable
obstacle to further settlement of much of this land. The
Mississippi River flood plain was almost wilderness and practi-
cally uninhabited. Streams and bayous were the only arteries for
travel through this swampscape more than half the size of New
Jersey. Settlement in the interior of the county took place on
drier areas near streams. Manila was founded in 1852 as the port
of access to Buffalo Island on the Little River. Blytheville was
founded in 1853 on Pemiscot Bayou (Dekin at a!. 1978:358). Low-
lying areas in the interior wore often flooded and were unsuit-
able for agriculture. These areas were dominated by vast virgin
Southern Floodplain forests. Mississippi County was cut off by
these to zhe north, west and south for the last half of the 19th
century (Goodspeed 1889: 446).

LEVEE CONSTRUCTION

in 1850 the U. S. Congress passed the Arkansas Swamp Land
Act, in which overflowed lands in southeast Arkansas were given
to the state to sell. The proceeds would pay for levees and
drains to reclaim the land (Harrison and Kollmorgen 1948: 20-52).
In 1852, sixteen miles of levee in the southeastern part of the
county were built from the sale of these lands. During the Civil
War the levees 'were not maintained; in fact, they were sabotaged
(Morse 1976: 20). in 1879 Congress created a seven-man Mississip-
pi River Commission, the president to be from the Army Corps of
Engineers, and in 18S81,9 it made the first appropriation of
S4I900098000 under the Rivers and Harbors Act to start building
levees. The levees would make hundreds of thousands of acres of
rich and fertile land available for cultivation; they would
increase the taxable property of the county and open up large
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areas for settlement (Goodspeed 1889: 459, 460). Levee work
started in 1882 (Edrington 1962: 63) but floods in 1882, 1883 and
1884 were disastrous and curtailed all growth, development, and
prosperity. Many farms and new clearings were abandoned (Good-
speed 1889: 459).

From 1865 to 1890 thousands of Irish laborers were brought
in to supplement the Black manpower for the purpose of building
levees. The Irish sublet 100 foot stretches of levee from the
levee contractor. Their construction work was known as the
"6 three MI method... Men, Mules and Mud". Later the Irish
helped to build the railroads in northeast Arkansas. "Their
unknown and unmarked graves dot the right-of-way of all our early
railroads and levee lines" (Edrington 1962: 63; Sartain n.d.:
30). In 1893 the St. Francis Levee Board was organized and empow-
ered by the Legislature to issue bonds and collect taxes to build
a levee along the entire front of the St. Francis Basin to pro-
tact it from overflow (Fox 1902: 16).

The late IBOs saw men with few resources settle here who
would make themselves prosperous and Mississippi County the
world's biggest producer of cotton. John B. Driver from Ameni-
ous, Georgia, married Captain Bowen's daughter, and began by
buying 160 acres. He later bought land in all parts of the coun-
ty. He was elected state senator and employed and provided for
sixteen families. W. H. grider used advanced farming and stock
raising techniques, and became a substantial community figure. By
1889 Major Ferguson and Colonel Craighead had large plantations
south of Osceola. Colonel Craighead had liberal and far-seeing
ideas about land ownership and tenant farming. Robert E. Lee
Wilson hegan with a small amount of land and timber and became a
millionaire and a world-renowned planter. Probably, more than
anyone else, he was responsible for getting the swamps drained,
clearing the timber and bringing in the railroad, which trans-
formed the landscape and brought commerce and development to the
backwoods (Dew 1960: 39; Memphis Commercial AgP.eag April 22,
1973; Goodspeed 1889: 454-489).

RAILROAD

in 1893, with the establishment of the levee districts,
people began to come back to Mississippi County believing that
flooding would soon end. Transportation was still mainly on water
(Deow 1968: 23). Steamboats floated crops, furs, bear oil and
timber down to Marked Tree for shipment to Memphis and New Or-
leans (Edrington 19621: 49). There were few roads in the eastern
part of the county and these were impassable in wet weather.
There were no roads in Yhe Sunk Lands, where ox teams were used
to bring logs out. The Cotton Belt, the Iron Mountain, and the
Frisco railroads all went around the western and southern border
at Paragould, Jonesboro and Marked Tree. R. S. L. Wilson, who had
bought a sawmill, began hauling his timber by a short line rail-
way that he built. In 189 his mill at Idaho Landing (near
Wilson) had a capacity of 14,000 feet a day, and he was shipping

58



15-1

Figure 20. Project area in 1903 just after the construction of
the Railroad. Only 25 miles of ditch had been
constructed, all in the south part of the county.
(after Sartain n.d.)
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son) had a capacity of 14,000 feet a day, and he was shipping
large quantities of lumber to Chicago annually (Goodspeed 1889:
568, 569). In 1896 the Railroad Commission of Arkansas issued a.
charter to the Jonesboro, Lake City and Eastern (J.L.C.&E.) Rail-
road Company to bring out timber from the sunk lands. The Craig=
tlid Ggnty Sn said in 1897 " ... it is opening up one of the
most alluvial sections of the South and a timber belt that is
unsurpassed anywhere" (Dew 1968:25). The wooded area of Arkan-
sas was greater than that of any other state in the union (Fox
1982: 18).

The coming of the railroad caused a population boom in the
Sunk Lands. By 1902 the railroad had crossed Big Lake and had
reached Blytheville, making millions of acres of timberland
available and creating new towns all along the railroad line
Figures 20 and 21). Roads, wagon trails and narrow gauge train
railways like spokes came out from the logging settlements
encouraging trade and more settlement. Logging became the main
industry and created associated industries: box plants, barrel
stave factories, a planing mill, a shingle mill and a wagon and
buggy manufactory (Dew 1968: 27; Goodspeed 1889: 489; Fox 1902:
29-30). Railroad crosstles used throughout the nation came from
Buffalo Island (Dew 1968: 27). In 1902 there were 35 sawmills
producing from 3,088 to 70,80e feet of lumber a day. The largest
sawmill operator in the county was the Chicago Mill and Lumber
Company owned by Governor Frank Lowden of Illinois (Fox 1902:18).

In 1911 Lee Wilson bought controlling interest in the 3.
L.C. & E. Railroad and merged it with the 10-mile-long Wilson
and Northern Railroad which he had built, resulting in 96.4 miles
of 3. L. C. & E. mainline track. Both the Crainhead County
Su2(1900) and the Jonesboro Tribune (1906) hailed him as a pro-
gressive businessman.

SWAMP DRAINAGE AND ITS EFFEcTS

Efforts begun in 1902 to establish drainage districts failed
again and again, hampered by actionvs of big lumber interests.
Lumbermen were not concerned with it and farmers did not want to
pay the tax, although small, that would be levied for such an
undertaking. Otherwise sane and upstanding citizens engaged in
fist fights and brandished knives. Ultimately, over a period of
years the violent objections led to an attempted lynching of
Judge Logan D. Rozelle and Lee Wilson. In spite of the violence
and the obstacles, drainage districts were finally established.
The Office of Drainage Investigation in Washington, D. C., called
it the "largest and best planned and most economically construct-
ed drainage district in the United States" (Sartain n.d.: 6, 7).

In 1918 the 3. L. C. & E. advertised that the final work in
draining was being done, and by 1919 there was a land boom. Land
sales were of no more than 80 acres each (Dew 1968: 15, 31),
however; the land was cheap and fertile and it brought people who
were anxious to farm it. Insisting that "...the plow should
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follow the saw" (19g Wilson and Com•anyn.d.), Lee Wilson acted
on this belief and planted cotton on the deep alluvial soil.
Other planters followed suit and by December of 1916, after World
War I in Europe began to cause agricultural prices in the United
States to rise, the railroad shipped 38 carloads of cotton valued
at S238,e00 on a single train--a record for a shipment from the
Sunk Lands. Still later, in 1919, the all-time record for a
single J. L. C. & E. freight lading was set when R. E. L. Wilson
shipped 6500 bales of cotton valued at one million dollars on a
special train. It took 600 pickers two months to pick the crop
(Dew 1968:31). A framed photograph of this train with its load of
cotton is proudly displayed in the offices of the Delta Valley &
Southern, affiliate of the Lee Wilson Company in Wilson, Arkan-
sas. The caption reads:" J. L. C. & E. 1919 MILLION DOLLAR TRAIN"
(Hope Gillespie, personal observation). By the end of World War I
logging was outdistanced by agriculture. Part of the reason was
that timbe-ing was a finite process, and railroads hastened the
cutting and the disappearance of the great hardwood forest (Dew
1968: 31).

When cotton prices dropped in 192e, Lee Wilson led the far-
mers in experimenting with other crops. Wheat, soybeans, corn,
cantaloupes, sweet potatoes, hay, and alfalfa became only some of
the valuable alternatives to cotton. Planters used tenant farmers
to plant and harvest. James Craighead's opinions on tenants and
land ownership were quoted widely by authors at the turn of the
century. ..He believed that large land holdings were a "drawback to
prosperity" and that when owners divided their land and financed
it on a long term basis to permanent settlers, everyone profited.
People became responsible when they owned the land (Goodspeed
1889:485; Fox 1902:47-50). Most of the farming in eastern Missis-
sippi County in the early nth century was done by Black tenants.
On Buffalo Island farming did not really begin until the timber
companies began to sell off their holdings after exploiting the
timber. This is exemplified by the history of the landholdings on
the project area historic sites as outlined below.

BACKGROUND ON HISTORIC SITES

by

Beverly J. Watkins

The historic sites in the project area fall into three
categories:

First are sites 3MS473 and 3MS474. These sites are on such
undesirable land that they were never claimed from the state. By
1935 they had come under the control of Drainage District #42,
but have sinc boee transferred to the Arkansas Game and Fish
Commission as part of a wildlife refuge (Mississippi County Real
Estate Tax Records, Osceola 1879-1905; Mississippi County Real
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Estate Tax Record, Blytheville 1908-1940).

The second group includes sites 3MS199, 3MS471, 3MS119,
3MS21, and 3MS472. These sites are all on lowlands that became
available for purchase under the Swamp Land Act of 1850. On 12
July 1852 Dozier Thornton of Cherokee County, Alabama, Jeptha
Fowlkes Gf Shelby County, Tennessee, and J.W. Lumpkin (residence
unknown) entered 52,928 acres of Mississippi County in Thornton's
name. The men paid $32,798 for this land, Between 1852 and
1858, Folikes bought out Lumpkin's share; and Dozier Thornton
sold his share to N.M. Thornton of Cherokee County, Alabama, and
H. Smith of Mobile County, Alabama. On 10 December 1858 an

.agreement was drawn up to divide the land. N.M. Thornton and H.
Smith got 20,315 acres including 3MS21; Fowlkes got 25,919 acres
including 3M$119 and 3MS472. The last 6,775 acres, including
3MS199 and 3M.S471, was to be held jointly to secure the debt
remaining from the original purchase. On the same day Fowlkes
executed a deed to Thornton and Smith for their portion of the
division (Mississippi County Deed Record, Osceola 1:516-519, 520-
525.

Foulkes died in 1863. His heirs were unable to pay the
debts on this parcel of his land, so in 1869 it was sold on the
steps of the c3urthouse in Memphis. The buyers were Smith and
Thornton who acquired Foulkes portion of the 1858 division of
property, as well as full title to the lands that were held
jointly (Mississippi County Deed Record, Osceola 2:277-282).

Whatever plans these investors had for their Arkansas lands
did not work out. On 7 December 1874, H.. Smith, living in New
Orleans, sold 44,991 acres in Mississippi County as well as land
in Craighead County to J. Morgan Smith of Talladega, Alabama, for
$1590 (Mississippi County Deed Record, Osceola 6:99-15). J.
Morgan Smith then joined John T. Burns to form the mercantile
business of Smith & Burns, probably using a mortgage on Smith's
land in Mississippi County for capital to get the company started
(Mississippi County Deed Record, Osceola 6:136-144). More money
was needed, and on 13 September 1875 they mortgaged all of their
land in Craighead, Mississippi, Greene, and Clayton (now Clay)
Counties to Charles Hodgman of St. Louis, 'with Leonard Matthews
and Edward Whitaker of St. Louis as trus nes to oversee the
repayment of the debt (Mississippi County tleed Record, Osceola
6:219-223, 236-245).

By 1876 Smith & Burnes had established •tores in Osceola and
on Big Lake. Smith, who had been living i Osceola, decided to
return to Talladega, Alabama, and gave Burns his power of
attorney over all "land, houses, and real estate," with specific
authority "to rent and collect rents" on the land until it could
be sold (Mississippi County Deed Record, Osceola 6:376-77). The
business did not prosper, however, and on 3 June !876 the land
went to Leonard Matthews and Edward Whitaker, doing business as
Matthews & Whitakers to satisfy the 1875 mortgage (Mississippi
County, Osceola 7:17-20).
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Matthews & Whitaker soon began selling their extensive
properties, so from this- point each of the five sites has a

slightly different history.

Twgnty-six acres which includes 3MS199 were sold by Matthews

and Whitaker to Burel Kilen on 15 December 1884. Because the

amount was SI and mother valuable considerations" Kilen may have

been either a relative or an employee. The deed was endorsed by

Kilen's heirs as being transferred to John Spears on 16 July 1885

(Mississippi County Deed Record, Osceola 17:611). Spears then

sold the property to William H. Harrison for $3eS9 on 22 February

1888 (Mississippi County Deed Record, Osceola 15:71). Harrison

remained the owner until about 1914 when the taxes are shown as

owed by Zebro Harrison, probably an heir. By 1920 the property

was no longer listed on the tax books (Mississippi County Real

Estate Tax Records, Blytheville 1913-1940).

When the logging boom reached the area in the early 1900s,

the Buckeye Lumber Company bought a great deal of land in

Mississippi County. Matthews & Whitaker sold 3MS471 to Buckeye

Lumber in about 1905 (Mississippi County Real Estate Tax Records,

Osceola 1905). Once the timber was cut from a parcel of land,

the lumber company would sell it, usually to a farmer. in this

case T.A. Neal owned the land by 1913, but probably lost it fori

not paying a mor-tgage. In 1925 the Bank of Hornersville,

Missouri, transferred tne land to W.W. Langdon (Mississippi

County Real Estate Tax Reacdt. Blytheville 1913, 1925, 1940).

Matthewm & Whitaker owned 36S119 until about 1905 when it

went to A.E. Marshall (Mississippi County Real Estate Tax

Records, Osceola 1905). The property went to the Buckeye Lumber

Company by 1908. By 1913 it had been purchased by W.W. Brewer;

going to L.A. Brewer, probably an heir, in about 1930

(Mississippi County Real Estate Tax Records, Blytheville 1903-

1940).

Site 3MS21 went to the Buckeye Lumber Company in about 1905

(Mississippi County Real Estate Tax Records, Osceola 1905). By

1913 it had been sold to J.E. Miller; then shortly thereafter to

L.C. Henley. S.W. Bowman acquired the property in 1920, and

remained the owner until at least 1940 (Mississippi County Real
Estate Tax Records, Blytheville 1908-1940).

Finally, 3MS472, the last site in this category, also went

to Buckeye Lumber in about 1905 (Mississippi County Real Estate

Tax Records, Osceola 1905). By 1913 it had been transferred to

the Barren & Fisher Land Company. W.I. Hayes bought the land in

about 1920, but by 1930 it was owned by the Monarch Investment

Company. By 1940 this property was owned by J.C. Steele

(Mississippi County Real Estate Tax Records, Blytheville 1908-
1940).6
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The last site, 3MS478, has a different history from the
others, and so is in a category by itself. Under the Swamp Land
Act of 185G, persons who built levees or drains to reclaim swamp
lands could be rewarded by the state of Arkansas with scrip which
could be used to purchase other land. George W. Underhill was a
contractor who built a line of levees along the Mississippi River
in the early 1850s, and so accumulated a large amount of swamp
land scrip. In 1852 Underhill sold $30,000 worth of that scrip
to Jeptha Fowlkes. The agreement was that Underhill was to use
the scrip to purchase certain lands, including 3MS478, and then
deed those lands to Fowlkes. An agent, Jo Williams, was chosen
to select the lands, and Fowlkes paid for the scrip.
Unfortunately, Underhill died in 1854 before he could execute a
deed for the lands to Fowlkes. The administrators of Underhill's
estate issued a certificate of purchase to Fowlkes on 24 April
1855, and directed Jessie Jackson, the U.S. land agent at Helena
to take care of the problem and to issue the proper titles to
Fowlkes. For some reason this was not done.

The Civil War intervened, and Fowlkes died in 1863. In
1867, David C. Cross, presented himself to the Auditor of State
in Little Rock as the assignee of the title to the same lands,
and although he was unable to produce affidavits or other
evidence of his right to title of these lands, deeds were issued
in his name. Cross owed money to the Citizens Bank of New
Orleans, and under a judgement from a federal court Cross' title
passed to the bank to satisfy his debt.

Meanwhile, Fowlkes' heirs sued the bank to regain title to
the lands. In May 1880 the Mississippi County Circuit Court
ruled that the Fowlkes heirs were the rightful owners of the
property and ordered the state to cancel the deeds issued to
Cross (Mississippi County Deed Record, Osceola 13:211-217).

On 11 August 1882 the Fowlkes heirs, widow Sarah W., sons
Jeptha M., and David, daughters Maggie C., Edna A. Hatcher, and
Annie L. Hayden, and Daniel H. Hayden, Annie's husband, all of
Shelby County, Tennessee, sold large amounts of land in Greene,
Craighead, and Mississippi Counties to Horace Allen of
Indianapolis for *I. Four months later they sold another large
parcel of land to Allen through his agent J.J. Mitchell
(Mississippi County Deed Records, Osceola 11:501-512). On 17
June 1884 Mitchell, acting for Allen, sold both parcels of land
to Andrew Whitten of Couston Newtyle, County of Forfor, Scotland.
The money, $1 per acre, was paid by Dundee Investments Limited,
represented by John M. Judah, its attorney (Mississippi County
Deed Records, Osceola 13:156-162, 180-184).

Whitten amassed large holdings in Craighead, Crittenden,
Greene, White, Woodruff, and Mississippi Counties. He sold them
all on 24 October 1890 to John M. Judah and Albert S. Caldwell of
Memphis, doing business as Caldwell & Judah, for $1 (Mississippi
County Deed Record, Osceola 15:587-591). Caldwell & Judah in
turn sold the property to James Haggert of Jackson County,
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Missouri, and William McMaster of Multnemah County, Oregon, on 11

February 1896, also for $1 (Mississippi County Deed Record,

Osceola 18:533-535).

Haggert and McMaster soon sold 15,172 acres, including

3MS478, to Herman Paepcke of Chicago on 22 July 1899. Paepcke

paid $15,091 in cash and issued $45,600 in notes payable in gold

coin at the German National Bank in Little Rock .Mississippi

County Deed Record, Osceola 23:540-544). Paepcke was just a

middle man, however, for less than two weeks later he sold the

property to the Chicago Mill and Lumber Company for $1 with the

company to take over the promissory notes (Mississippi County

Deed Record, Osceola 25:77-81).

Chicago Mill and Lumber kept the land until about 1913 when

it was owned by Boyenton Land and Lumber. By 1920 it was owned

by J.M. Hutton; by 1925 the owner was J.K. Rhodes; and by 1930

E.C. Stuck was the owner (Mississippi Real Estate Tax Records,

Blytheville 1913-1940).

CONCLUSIONS

by

Robert H. Lafferty I!I

By 1945 much of timber had been cut off of Buffalo Island.

In that year the USGS shows significant stands of timber still in

the Buffalo Creek Valley, in the Arm of Big Lake and in the

Eastern Big Lake floor, which have since been cut. In contrast

with the Tyronza basin in Mississippi County, the timber compa-

nies that owned the timber rights sold the land, often to small

land holders after the timber had been cut. Much of this was done

in the 1920s and 1930s and resulted in a rural landscape with

many different independent land holders. In the eastern part of

the county settlement is older, and after the timber boom the

large timber companies continued to hold the land, resulting in

large plantations with share croppers and tenants.
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CHAPTER 5

GEOMORPHOLOGY, SEDIMENTATION, AND CHRONOLOGY OF ALLUVIAL DEPOSITS
DEPOSITS, NORTHERN MISSISSIPPI COUNTY, ARKANSAS

by

Margaret J. 6uccione

INTRODUCTION

The Mississippi River and its tributaries have the largest
alluvial valley in North America. This valley includes many
environments rich in food, water, and material resources which
man has utilized throughout most of the Holocene. Thus the area
is rich in cultural materials and is the site of many archeologi-
cal studies (Morse and Morse 1983).

In any region, including the Lower Mississippi Valley,
archeologists are interested- in the age of the underlying
sediment and the landforms so that they can predict the
probability of the presence of cultural materials and
their maximum age. In this region Saucier (19l1) has attempted
to determine relative ages, and where possible, absolute ages of
terraces, braided stream surfaces, meander belts, and subdeltas
of the Lower Mississippi River (FigurL 22). Though the generAl
history of the valley has been determined, a detailed history and
the absolute ages of events in the upper part of the lower valley
has not been determined yet.

The purpose of this interdisciplinary study is to assess the
probability of the presence of significant surface and buried
cultural resources and the likely location and nature of these
resources in the vicinity of Big Lake National Wildlife Refuge.
Outcrops are almost nonexistent in the area and all
stratigraphic, sedimentologic, and vegetational analyses have to
be obtained by subsurface information. Therefore, a detailed
examination of the geomorphology and sedimentology in
Mississippi County, Arkansas was made using aerial photographs
and cores. Geomorphology, lateral and vertical associations of
environments, grain-size analysis, and sedimentary structures
were all used to determine changing sedimentary environments
through time and space. The location of river channels which
could serve as water, food, material sources, and transportation
pathways were particularly critical. Radiocarbon dating provided
an absolute time frame for this sequence and pollen analysis
provided a simultaneous vegetative history of the area.
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STUDY AREA

The Lower Mississippi Valley has formed since the Eocene

and the oldest alluvial sediment preserved in-the valley was

deposited prior to glaciation of the mildcontinent, U.S.A.
(Guccione et al. 1986). In Arkansas, preglacial (Pliocene?) sand

and gravel are preserved on Crowley's Ridge, a high alluvial

tewrvace, (Figure 22). Subsequently, the ancestral Mississippi

River incised a deep valley to the west of Crowley's Ridge (the

Western Lowlands) and the ancestral Ohio River incised a deep

valley to the east of the Ridge (the Eastern Lowlands). During
the Pleistocene the rivers aggraded and braided channels

deposited extensive sand. Subsequently, the rivers have degraded

a portion of the old floodplain and formed terraces in the \.

Western and Eastern Lowlands. Much of the valley fill and ter-

race formation was probably related to glaciation in the midcon-

tinent (Saucier 1974) but the exact sequence of events remains to \ i
be determined. The Mississippi River permanently abandoned its

channel on the west side of Crowley's Ridge and established a

channel on; the east side of the Ridge after deposition on the

Illinoian Loveland Silt and prior to the deposition of the Roxana

Silt (Guccione et al. 1986). During the Holocene the Mississippi

River channel, changed from a braided pattern to a meandering

pattern and the style of sedimentation changed from extensive

sand deposition in channels to both sand deposition in channels

arid silt and clay deposition in the backswamp.

Prehistoric man lived in the Lower Mississippi Valley and

utilized its rich resources as early as 99500 years B.P. (Morse

and Morse 1983). Trhese investigatie.ýns suggest that the human

population shifted out. of the bottomlands into the uplands

between 7,0 1a and 3,0800 years B. P. because the cl imate became j

drier than that of the early Holocene. More moist conditions and I

the human populat on returned to the area during the past 3,000
years.

The stud A ~a is within the Lower Mississippi Valley in

northeastorn, Arkan~as (Figure 22). It extends from the town of4
Leachville in ths west to Blytheville in the east of northern
Mississippi County\ The Arkansas-Missouri state line is the

northern boundary and the southern boundary is tfse latitude of

the south edge of Bg Lake National Wildlife Refuge. This area

enocompasses, port io s of two very different geomorphic areas that 1

are of contrasting gags., substrates, and ecologies. West of Big

Lake is a relict braided stream "terrace" and beneath and to the

east of Dig Lake is the meandering stream level.
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METHODS

_.rgis MMa _Uits

This study included aerial photo examination and interpreta-
tion, field examination, and laboratory analysis of Quaternary
deposits in northern Mississippi County, Arkansas. Initial
interpretation of geomorphic units, the probable nature and -
environment of deposition of the surficial materials within each
map unit, and the relative age of each unit was done using 1984
Arkansas Highway Department and 1966 Soil Conservation Service
aerial photographs and maps of the distribution of alluvial
deposits in the area by Saucier (1971) (Figure 23). Most map
units were examined using 15 shallow cores (less than 2.5m deep),
2 hand-dug pits, and 5 outcrops (Appendix D). In addition 2 deep
(6-7m) cores were taken using a split spoon sampler. The sites
for the deep cores, Big Lake and Pemiscot Bayou, were chosen to
sample a thick succession of poorly drained Holocene sediment
that would likely contain fossil pollen for' vegetation analysis
and organic matter for radiocarbon dating.

IAMUDR

One hundred twenty-four samples from the cores, pits, and
exposures were analyzed for grain size. The texture of at least
one sample from each horizon of selected sites was determined.
For thicker horizons multiple samples were taken at approximately
29 to 40cm intervals.

Five samples for radiocarbon dating were taken from the Big
Lake and Pemiscot Bayou cores. Thick intervals of 61cm to 76 cm
had to be used because the sediment had a low organic matter
content. The sampling intervals were at approximately equally
spaced depths from 152cm to the base of the cores. Thirty-five
samples for pollen analysis were taken from the Big Lake and
Pemiscot Bayou uores.

The sediments were described using the 1981 draft revision
of Chapter 4 "Examination and Description of Soils in the Field"
(Soil Survey Staff 1981). Master soil horizon designations are
capital letters (Table 6) and lower case letters indicate speci-
fic characteristics of the master horizons (Table 7). Numeral
prefixes are used to designate major stratigraphic units which
are identified by lithologic discontinuities. Unlike the
standard soil description nomenclature, buried soils within a
succession of lithologically similar strata were also given
different numeral prefixes. This method of horizon nomenclature
is more appropriate for the soil descriptions in this study
because emphasis on both stratigraphic and pedologic horizons is
enhanced. Numeral suffixes are used to designate subdivisions of
a layer or horizon which is designated by a single combination of
letters. Unlike the standard soil description nomenclature,
multiple numeral suffixes were not used for multiple samples of a
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Figure 23.' Geomorphic map of the braided stream terrace and
meandering stream level of the Mississippi River in northern
Mississippi County, Arkansas. Numbers refer to the cores, pits,
and outcrops listed below and described in Appendix D. Locations
of cross sections AA', and 99' (Figure 24) are also shown.
(Modified after Saucier 19649 Manila (a) and Blytheville (a)
plates).

Is Air Strip Core 12. Manila 2 Core
2. Big Lake Core 13. Manila 3 Core
3. Bridge Area 2 Cut 14. Manila 4 Core
4. Country Club 1 Core 15. Pamiscot Bayou Core
5. Country Club 2 Core 16. State Line Cut
S. Country Club 3 Core 17. West Big Lake Core
7. Country Club 4 Core 18. West Dig Lake Test Pit #1
B. East Big Lake Core 19. Wood Core
9. Hay House Core 20. Yarbro Core

10. Just East of Big 21. Zebree-Big Lake Core
Lake Core

11. Manila I Core
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Table S. Letter designations for master horizons in soil
descriptions (modified from Soil Survey Staff 1981).

Master Description
Horizon

0 Layers dominated by undecomposed or partially
decomposed organic material which are surface layers
or buried surface layers. This does not include
limnic layers..

A Mineral horizons which are surface layers or formed
below 0 horizons. They have an accumulation of
humif led organic matter mixed with the mineral
fraction or properties resulting from cultivation.

E Mineral horizons which have lost silicate clay, iron,
aluminum,, or some combination of these, leaving a
concentration of sand-sized or silt-sized quartz or
resistant mineral grains.

B Subsurface mineral horizons which formed below an A,
E9 or 0 horizon and are dominated by an obliteration
of all or much of the original rock structure. There
is also 1) an illuvial accumulation of silicate clay,
iron, aluminum, hu~us, carbonates, gypsum, and/or
silica., 2) a removal of carbonates, 3)a concentrat-
ion or coatings of sesquioxides, or 4) granular,
blocky, or prismatic structure.

C Unconsolidated or poorly consolidated rock horizons
or layers which are little affected by pedogenic
ProcesuKAs. They may be mineral or organic (Ilimnic)
layers.

R Hard bedrock.
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Table 7. Letter designations for subordinate distinctions of
master horizons in soil descriptions (modified from
Soil Survey Staff 1981).

Subordinate Descri pt ions
Dist in1t ions

b buried horizon

C significant accumulations of concret ions or nodules
of iron, aluminum, manganese, or titanium

9 strong gleying where iron has been reduced or
removed resulting in a layer with low chroma and
which may be mottled

p plowing or disturbance of the surface layer

t accumulation of silicate clay as coatings on pod
surfaces, in pores, or as bridges between grains

W development of color or structure in a B horizon
which has little or no illuvial accumulation

x fragipan which has a firmness, brittleness, or high
bulk density developed by pedogenic processes and
limited root penetration
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layer because the many samples taken from thick horizons in this
study would have made the numerical suffix designation too
complex. Also unlike the standard soil description nomenclature,
the numeral sequence is initiated with each r,2w stratigraphic
unit, even if it has a letter designation identical to the unit
above. The succession of multiple stratigraphic units with the
same letter designation in the study would not adequately empha-
size the stratigraphic units. Textures in the soil descriptions
are based on laboratory analyses where available. Soil colors
are moist.

For size analysis, approximately 25g of air-dried sample was
gently disaggregated with a mortar and pestle. A sample-water
slurry was suspended in a malt mixer for approximately 5 minutes.
Fragments ) O.0625mm were removed by wet sieving on a vibrator.
Sand sizes (2.e-0.625mm) were separated into the very coarse sand
fraction (2.0-1.emm), the coarse sand fraction (1.8-0.5mm), the
medium sand fraction (0.5-0.25mm), the fine sand fraction (8.25-
8.125mm), and the very fine sand fraction (0.125-0.61S25mm) by dry
sieving in a ro-tap for 10 minutes. Particle size analysis of 3
silt fractions and I clay fraction was determined by standard
pipette methods (Day 1965). The silt fractions are coarse silt
(8.8625-0. •1mm), medium silt (8.016-0.004mm), and fine silt
(1.804-S.e82mm). The clay fraction is finer than 0.0•2mm. The
percentage of each fraction less than 2mm (sand, silt, and clay)
was calculated. The percentage of gravel C) 2.8mm) compared to
the total sample was also calculated.

ftdimar-on Anall-a

Radiocarbon dates were provided by Beta Analytic on whole
soil samples. Three dates were obtained from the Pemiscot Bayou
Core and two dates were obtained from the Big Lake Core (Table
8). To obtain adequate carbon, the thickness of each sample
interval was 61 to 76cm. Average sedimentation rates were
calculated for each sedimentation interval between dated samples
and for the entire core (Table 9). To calculate the
sedimentation rates, the carbon 14 date was assigned to the mean
depth of each sample interval (Table 8). The thickness between
the mean depth of each sampled interval was divided by the
difference between the ages of each sampled itterval or the
duration of sedimentation (Table 9). The age of each lithologic
boundary pr4est in the cores was estimated (Table 10). First
the thickness of sediment above or below the mean depth of the
radiocarbon sample interval was divided by the calculated
sodimentajion rate to determine the duration of sedimentation.
Second, this length of time was added to the radiocarbon date if
the date was stratigraphically above the lithologic boundary or
subtracted from the date if the date was stratigraphically below
the lithologic boundary. The estimates are rounded to the
nearest hundred years. Age estimates are used in this report for
the following reasons: multiple dates from a single core allow
two (Pemiscot Bayou Core) or three (Big Lake Core) sedimentation
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Table 8. Radiocarbon dates of Big Lake and Pemiscot Bayou
Core% from the meandering surface near Blytheville,
Arkansas.

Core Depth Mean Depth C14 Date Environment
(cm) (cm) Cyrs B.P3 of

(Beta No) Deposition

Big 274-335 305 3,0500+150 natural levee
Lake (17026)

Big 488-564 526 6,450+200 backswamp
Lake (17e27)

Big 610-686 648 9,050+150 backswam p
Lake (17028)

Pemiscot 152-213 183 3,160±110 backswamp
Bayou (17029)

Pemiscot 442-518 480 8,530+300 natural levee
Bayou (179=) and crevasse

splay
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rates to be calculated and account for fluctuating rates; no
evidence of erosion was identified in the Big Lake Core which
penetrated backswamp and overbank sediment; the two radiocarbon
dates from the Pemiscot Bayou Core, 23km northeast of the Big
Lake Core, support the chronology of the Big Lake Core; and
finally the estimated ages of the pollen zones correspond to ages
of vegetation transitions in the surrounding region (King and
Allen 1977). More data in the future will allcw refinement of
these estimates.

Additional radiocarbon dates on organic debris are available
from the ZebreeSite in the northern portion of the study area
(Morse and Morse 1980) and in Big Lake (King 1980).

GEOMORPHIC AREAS

The study area in northern Mississippi County, Arkansas can
be divided into two major geomorphic areas based on the genesis,
nature, and the age of the sediment (Figure 23). The area to the
west of Big Lake is a relict braided stream terrace of the
Mississippi River. The sediment which underlies this terrace
level is domina•|tly sandy and well to moderately well drained
(Figure 24). This is the older of the two areas. Only a local
thin veneer of sediment is contemporary with the sediments in Big
Lake and to the east.

The area beneath and to the east of Big Lake is the
meandering stream level of the modern Mississippi River and its
tributary, the Right Hand Chute of the Little River (Figure 23).
The sediment which underlies this level is dominantly silt and
clay and is poorly drained. This is the younger of the two areas
and continues to accumulate sediment during floods.

The two areas are separated by an escarpment which approxi-
mately parallels the western margin of Big Lake (Figure 23)
(Saucier 1964). Accumulation of sediment by the meandering
Mississippi and Little Rivers during the Holocene has nearly
buried this escarpment. The present difference in elevation is a
maximum of only l-2m to the north and this diminishes to the
south. in the past, the difference in elevation was in excess of
6.9m (the depth of the Big Lake Core which penetrated backswamp
sediment at the base).

ENVIRONMENTS OF DEPOSITION

Roii~t ftjd~ g~reAm T r a 9

The braided stream terrace is composed of sediment deposited
in four different environments, three of which are thick enough
to map (Figures 23 and 24). The largest portion of the sediment
which underlies the entire area is the ancient Mississippi River
braided stream sediment. This sediment is locally buried by
slackwater channel-fill in relict braided stream channels,

79

/



natural levee or proximal overbank sediment of the Right Hand
Chute of the Little River along the western margin of Big Lake,
and thin backswamp sediment of the present meandering Mississippi
River in the southern portion of the study area (not included in
Figures 23 and 24).

frtti~ a • m Braided stream sediment is a channel deposit of
rapidly shifting and aggrading streams. The braided stream sedi-
mert of the ancestral Mississippi River occurs throughout the
western portion of the study area as a terrace (Figure 23). The
coarse to medium-grained sand deposited by braided streams occurs
at the surface of most of this terrace. It is dominantly brown,
grayish brown, or yellowish brown (1eYR 5/2-6), coarse to medium-
grained, bedded sand which is excessively well-drained. Relict
braided channels preserved on this surface are broad (up to 600m
along Buffalo Ditch) and shallow (0.Sm along Buffalo Ditch at
Bridge Area 2 and 1.7m in Manila 4 Core) (Figure 23). The orien-
tation of the channels is NE-SW. The braided stream sediment is
buried in the relict channels, along the edge of the escarpment,
and to the south where the elevation is lower. The following
cores, pits, or exposures penetrate this unit: Bridge Area 2
Cut, Country Club I and 2 Cores, Manila I, 2, 3, and 4 Cores, and
West Big Lake Core (Appendix D).

The braided stream sediment is the oldest surficial deposit
in the study area, but its absolute age is unknown. The sediment
surface is not covered by loess which was widely deposited in the
Mississippi Valley during the late Pleistocene (Succione et al.
1986) and thus is younger than the loess. The base of the Peoria
Loess on Crowley's Ridge has been dated 25,700 ± 710 years B.P.
by radiocarbon analysis and 19,200± 2,650 years B.P.
(stratigraphically above the previous date) by thermoluminescence
analysis. The youngest date from the Peoria Loess is 9,000 years
B.P. by thermoluminescence analysis of loess near Vicksburg,
Mississippi (Miller et al. 1984) but a more widely accepted date
for the termination of loess deposition is 12,500 years B.P.
(McKay 1979) in southwestern Illinois. Thus the age of the
terrace is probably latest Quaternary and it is quite possible
that this braided stream surface served as the source of the
Peoria Loess in this region. If this is the case, the braided
stream sediment was probably deposited between 25,700 and 12,500
B.P. The braided stream sediment is older than meandering stream
deposits which cut across it at the escarpment. Thus, it is older
than 9,050 years B.P., the age of the backswamp sediment at the
base of the Big Lake Core.

fLkS t_2 9_f. Slackwater stream sediments are channel-fill
deposits found in channel segments that are no longer occupied by
a permanent stream or are drowned channels. This drowning is the
result of damming which may be tectonic (Fuller 1912) or alluvial
(Saucier 1970) in origin.

The most recent braided stream channels are preserved on the
relict braided stream terrace (Figure 23). These broad, shallow,
and elongate depressions have subsequently been filled with very



dark gray brown (10YR 3/1-3) poorly drained, poorly sorted, and
relatively fine-grained stream sediment (Figure 24). This sedi-
ment was deposited by slackwater streams which occupied the
abandoned channels. Currents increased during floods and rainy
seasons, depositing the more sandy zones. Higher contents of
silt and clay were deposited during low water when slower
currents or nearly stagnant conditions occurred. This slack-
water, reducing environment has incorporated and preserved
organic matter. At the base of the deposit are rooted, upright
tree stumps. In the upper portion of the deposit is transported
and disseminated organic debris. The unit is exposed at the
Bridge Area 2 Cut, Country Club 2 Core, and Manila 4 Core
(Appendix D).

The age of the slackwater stream sediment is younger than
the braided stream sediment which it overlies. No absolute date
is available. Enough time elapsed tetween the deposition of the
braided stream sand and the slackwater channel-fill sediment for
trees to become established. A weak soil may have developed in
the braided stream sand as suggested by the lack of bedding and
an increase of 12% clay in the upper 17cm of the braided stream
sediment compared to that of the underlying bed. This suggests
that the slackwater sediment may be several thousand years
younger than the braided stream sediment it overlies. The
slackwater sediment is tentatively correlated with the Big Lake
limnic sediment which has been dated as )18G years B.P. (1-9714)
(King 1980). This correlation is based on similar lithology,
thickness, and stratigraphic and geomorphic position of the two
deposits.

Natual IU%22 n vernPrbmal an. Natural levee or proximal
overbank sediments are deposited during flood events when stream
water with its suspended load overflows its channel. The
resulting deposit is relatively widesprvad and uniform. The
coarsest and greatest quantity of sediment is deposited closest
to the channel. The sediment fines and thins with distance from
the channel and laterally grades into a backswamp deposit.

The natural levee or proximal overbank deposit of the Right
Hand Chute of the Little River overlies braided stream sediment
along the western margin of Big Lake (Figures 23 and 24). The
fine-grained and very fine-grained sandy loam is commonly thin
bedded to laminated sediment. It is dark brown to dark yellowish
brown (IGYR 3/4-4/4) where moderately well drained and has gray
to brownish gray (1OYR 6/1-5/2) mottles where somewhat poorly
drained. Buried soils occur within the sediment and both the
buried and surface soils are thin and generally have cambic
horizons (Appendix D). This unit was deposited as a wedge-shaped
sheet which is thickest near the Right Hand Chute of the Little
River (east) and thins to the west. The sheet is narrow in the
northern part of the study area near West Big Lake and Manila
Cores (1.7 km) and become wider in the southern portion of the
study area near the Country Club Cores (2.2km) (Figure 23). The
following cores, pits, and exposures penetrate this unit: Country
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Figure 24. Cross sections of Mississippi Valley alluvial

sediments in northern Mississippi County, Arkansas. Numbers

refer to the cores, pits, and outcrops used to construct the

cross sections which are listed below and are described in

Appendix D. Locations of the cross sections are shown on Figure

23.

1. Air Strip Core 12. Manila 2 Core

2. Big Lake Core 13. Manila 3 Core

3. Bridge Area 2 Cut 14. Manila 4 Core

4. Country Club I Core 15. Pemiscot Bayou Core

5. Country Club 2 Core 16. Stave Line Cut

6. Country Club 3 Core 17. West Big Lake Core

7. Country Club 4 Core 18. West Big Lake Test Pit #1

S. East Big Lake Core 19. Wood Core

9. Hay House Core 20. Yarbro Core

I0. Just East of Big 21. Zebree - Big Lake Core

Lake Core.
.1. Manila 1 Core
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Club 3 and 4 Cores, West Big Lake Core, West Big Lake Test Pit
*1# and Wood Core (Appendix 0).

The natural levee or proximal overbank depo3it of the Right
Hand Chute of the Little River has been indirectly dated by
radiocarbon analysis at the Zebree Site (3MS20) in the northern
portion of the study area. Twelve dates on the Late Woodland
(Baytown period, Dunklin phase) and Early Mississippi period
archeological debris within the plowzone of this natural levee
range from 1,295 + 74 to 1,157 + 70 years B.P. (Late Woodland)
and 1,17S !: 80 years to 91e ± 68 years B.P. (Early
Mississippian). T, the north of the Zebree Site, Aites 3MS199
and 3MS471 have Early to Middle Woodland artifacts dating from
approximately 2,e00 to 1,2000 years B.P. to depths of 74 and 55cm
respectively (A-pendix B and Appendix D). Both sites have
sterile zones below this depth.

One kilometer south of the Zebree site is site 3MS119.
Early Mississippian artifacts dating approximately 1,200 to 1,000
years B.P. occur in a feature extending from the Ap horizon to
85cm in depth. This feature cuts through an Early to Middle
Woodland midden at 29 to 49cm in depth. The midden is estimated
to be approximately 2,000 years old.

Further to the south, sites 3MS21 and 3MS19 have the
deepest and the oldest strata with archeological materials
(Appendix B and Appendix D). Barnes and a small amount of Early
Mississippian debris occur in the plowzone on 3MS21 from 0 to
25cm in depth below the pre-spoil land surface. These materials
are estimated to be 1,500 years B.P. Early Woodland materials,
including Poverty Point objects, occur below 50 and 35cm in depth
respectively to the base of the pits at 107 and 102cm depths.
These materials are estimated to be 2,000 to perhaps as much as
3,000 years old. The West Big Lake Core adjacent to site 3MS19
has 137cm of natural levee deposits. The lower 30cm of this unit
was not excavated in the test pits because of the high water
table and may also contain stratified archeological debris.

To summarize, radiocarbon dates and associations with
archeological materials imply that the natural levee and proximal
overbank deposition of the Right Hand Chute of the Little River
began in this area at least 2,000 and perhaps more than 3,000
years ago and continued until 900-1,200 years B.P. (Figure 25).
Middle to Late Mississippian and historic materials occur within
the plowzone so that it is impossible to determine if the
materials are stratified or if significant sedimentation ceased
by approximately 900 years B.P. The highest sedimentation rate
occurs in the northern part of the study area at 3MS199 and is
estimated to be 0.041 cm/year during the last 1,800 years. At
most other sites, the sedimentation rate during the last 2,500
years is estimated to be 0.023 to 0.028 cm/year. These rates are
less than all the backswamp and fluvial sedimentation rates on
the meandering steam level and are 1/3 to 1/2 of the sedimenta-
tion rates during the last 3,500 years at Big Lake.
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BackswamR. Backswamp sediment is a slackwater deposit forming
during flood events wten muddy water is ponded between natural
levees adjacent to the river channel and a valley wall, terrace
escarpment, or some other higher topographic feature.

Backswamp sediment of the Mississippi River overlies the
!-ided stream sediment just to the south of the study area.
1eis massive clay is poorly drained and occurs in local areas.
*The unit was not penetrated in any cores on tkhe relict braided
stream terrace within the studj area and therefore was not
mapped, but it was observed in a few shallow pits just south of
the study area. Further study of this unit is necessary.

The age of the unit is unknown. A tentative correlation with
the backswamp sediment at similar elevations on the meandering
stream level to the east suggests that the unit in this area was
deposited less than 3,500 years ago and is probably much younger.

The meandering stream level is composed of sediment
deposita-' in six different environments from three different
sources. The environments include channel, natural levee,
channel-fill, point bar, crevasse, and backswamp, of which the
latter four environments were present and thick enough to be
mapped in the study area (Figure 23). Only the natural levee,
crevasse, and backswamp environments were extensively sampled in
this study and will be described in detail. The sources of
"sediment include the Mississippi River, the Right Hand Chute of
the Little River, and Pemiscot Bayou. At the eastern margin of
the study area is the modern meander belt of the Mississippi
River and Pemiscot Bayou. Aerial photographs indicate abandoned
chanmel-fill of the Mississippi River and crevasse channel and
point bar deposits of Pemiscot Bayou occur in this area but the
cores were not deep enough to adequately sample these materials.
The central and largest portion of the area is dominantly
composed of backswamp sediment derived from the Mississippi
River. This backswamp sediment is interbedded with crevasse
splay sediment and overlies buried natural levee sediment also
derived from the Mississippi River to the east. Backswamp sedi-
ment derived from both the Mississippi River and the Little River
occurs at the western margin of this level. This backswamp
sediment is interbedded with channel and natural levee or proxi-
mal overbank deposits of the Right Hand Chute of the Little
River. A thin veneer of a natural levee deposit derived from
both the Mississippi River and the Right Hand Chute of the Little
River buried the channel-fill, point bar, and backswamp sediment
over nearly the entire meandering stream level. A thin veneer of
a natural levee deposit derived from Pemiscot Bayou locally
buries the channel-fill, point bar, and backswamp sediment adja-
cent to its channel.

• hIIA. Backswamp sediment occurs throughout the eastern
"portion of the study area (Figures 23 and 24). It is composed of
massive clay or silty clay, commonly with sand percentages of
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Figure 25. Sedimentation rates are calculated for natural levee
or proximal overbank deposits of the Right HPand Chute of the
Little River using radio=arben ages (years B.P.) (3MSe2) or
estimated age (yeas B.P.) of cultural debris within the plowzone
and stratified cultural debris below the plowzone. The ages
(years B.P) are adjacent to the symbol for strata containing

cultural debris at each site.
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less than 10. The silt content increases and becomes slightly
coarser in the upper part of the unit (Appendix D). Laterally,
the. unit coarsens with increasing silt percentages adjacent to
the meander belt of the Mississippi River and Pemiscot Bayou in
the east and adjacent to the Right Hand Chute of the Little River
in the Big Lake area in the west. Conversely, the clay content
is greater in the lower part of the unit and in the central
portion of the study area. Backswamp sediment is very poorly
drained because the topography is nearly flat, and the texture of
the material is very fine-grained. The color is usually dark gray
to grayish brown (QeYR 4/1-5/2) with a few yellowish brown
mottles (UOYR 516-4/6).

The backswamp sediment is a wedge-shaped deposit which is
thickest in the western portion of the study area at Big Lake and
thins to the east (Figure 24). At Big Lake more than 4.7m of
clay and silty clay are interbedded with 2.1m of the Right Hand
Chute of the Little River natural levee or proximal overbank
sediment. The unit thins to the east, toward the locus of
Mississippi River meander belt sedimentation. At Pemiscot Bayou,
less than half the backswamp sediment thickness at Big Lake is
present (2.3m). At the channel of the Mississippi River (Yarbro
Core) and only 0.4m of clay overlies upper point bar or natural
levee sediment of Pemiscot Bayou (Air Strip Core). Backswamp
"sediment is present in the Air Strip Core, Big Lake Core, East of
"Big Lake Core, Hay House Core, Just East of Big Lake Core,
Pemiscot Bayou Core, State Line Cut, and Yarbro Core (Appendix
D).

Within the backswamp sediment, there are weak buried soils
with thin B horizons or A/C horizons (Appendix D), but it is
unknown if they are the same age at both locations. The
estimated age of lithologic units suggests that they are not
(Table 10). More cores and dating should be available before any
soil stratigraphic correlations can be made.

A soil in the upper portion of the backswamp unit indicates
that the sedimentation rate slowed or ceased long enough for soil
horizon development before it was buried by the natural levee
deposit derived from the Mississippi River. This soil or organic
accumulation is present at all sites where the backswamp sediment
occurs, except at Pemisrot Bayou. In this core backswamp
sediment grades up to natural levee sediment derived from
Pemiscot Bayou and there is an erosional contact with the

S.. overlying channel deposit of the b4 you. Therefore, the soil may
have been present but was subsequently removed.

Backswamp sedimentation has continued throughout the
Holocene. Sedimentation began more than 9,050 + 150 years B.P.
in the Big Lake area (Table 10). The base of the backswamp
sediment is estimated to be more than 9,900 years old because the
core did not completely penetrate the backswamp sediment, and
therefore, the initial date of sedimentation must be older.
Sedimentation has continued to the present time at this site.
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The initial average sedimentation rate is 0.047 cm/year. This
rate nearly doubled to 0.087 cm/year during the last 3,500 years
(Table 9).

To the east at Pemiscot Bayou, backswamp sedimentation is
estimated to have occurred between 6,500 and 1,600 years B.P.
(Table 10). Initial sedimentation of the backswamp sediment is
younger than that at Big Lake and final sedimentation of
backswamp sediment is older than that of Big Lake. Unlike the
Big Lake Core, the average sedimentation rate of the Pemiscot
Bayou Core has remained nearly constant. The average
sedimentation rate is 0.056 cm/year, intermediate between the
high and low sedimentation rates of the Big Lake Core (Table 9).

ti!rat Levee. Natural levee sediment covers most of the
meandering stream level and is also interbedded with backswamp
sediment in the subsurface (Figure 24). The source of the
natural levee sediment and the distance from the source
determines the nature of the sediment. All natural levee
sediment is sandy. The percentage of total sand and the sorting
of the material is dependent on the proximity to the source.
Adjacent to the source, the percentage of sand ranges from
approximately 60-80, clay content is approximately 10%, and the
sediment has a unimodal size distribution (Air Strip Core, West
Big Lake Test Pit #1, and Yarbro Core). At a greater distance
from the source, the percentage of sand is only 20-60, clay is
approximately 20-55%, and the sediment is bi- or trimodal (Big
Lake Core, East of Big Lake Cý,re, Pemiscot Bayou Core, and State
Line Cut). The size of the sand fraction present is dependent on
the competence and the size of the stream from which the sediment
was derived. Sand in natural levee deposits derived from the
Mississippi River has a medium sand-size mode many kilometers
from the channel. in contrast, sand in natural levee deposits
derived from Pemiscot Bayou and Little River, much smaller
streams than the Mississippi River, have a fine to very fine
sand-size mode at a distance from the channel but may have a
medium sand-sized mode adjacent to the channel.

The drainage and color of a natural levee deposit is
dependent on the texture. Most of the surface natural levee
sediment is dark gray to very dark grayish brown (IOYR 4/1-3/2)
but some coarser-textured beds are light yellowish brown (IOYR
6/4). In the subsurface where the natural levee sediment is
interbedded with backswamp sediment, it is gray to dark grayish
brown (IOYR 6/1-412).

A natural levee is generally a wedge-shaped deposit, but in
the study area a multitude of sources for the modern natural
levee results in a more blanket-shaped deposit, approximately 35-
45cm thick (Figure 23). Natural levee sediment derived from the
Mississippi River is present in the central part of the meander-
ing stream level. A surface deposit is present at the Hay House
Core and State Line Cut, and a buried deposit is present in the
Pemiscot Bayou Core and State Line Cut (Appendix D). Natural
levee sediment derived from Pemiscot Bayou is present in the
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eastern portion of the study area adjacent to the bayou. This
surface deposit occurs in the Air Strip Core, the Pemiscot Bayou
Corel and the Yarbro Core (Appendix D). Natural levee or pr .i-
mal overbank sediment derived from the Right Hand Chute of the
Little River is present in th .#estern portion of the meandering
stream level and in the eastern portion of the relict braided
stream terrace (discussed in a previous section). A surface
deposit occurs in Country Club 3 and 4 Cores, East of Big Lake
Core, Just East of Big Lake Core, West Big Lake Test Pit #1, and
the Wood Core (Appendix D). A buried natural levee or proximal
overbank deposit derived from the Right Hand Chute of the Little
River is present in the Big Lake Core (Appendix D). More
detailed mapping of the surface natural levee is necessary to
trace distribution and thickness of sediments from each source.
The shape and the listribution of buried natural levee deposits
is not known because of an inadequate number of deep cores.

Buried natural 'evee deposits have been dated by radiocarbon
analysis. The oldest easily identified natural levee sediment,
estimated to have been deposited between 9,800 and 6,503 years
B.P., is the buried Mississippi River-derived levee sediment in
Pemiscot Bayou (Table 18). The uppermost portion of a natural
levee, estimated to 'be %890 to 9,900 years old may also occur at
the very base of the Big Lake Core. Therefore, the age of the
upper part of thij unit is time transgressive and becomes younger
to the east. A buried Right Hand Chute of the Little River-
derived natural levee or proximal overbank sedimment, estimated
to have been deposited between 5,400 and 2,9010 years B.P., occurs
at Big Lake tTable 10).

Young natural levee sediment is present at the surface over
much of the meandering stream level (Figure 24). The surface
natural levee sediment derived from the Mississippi River is
probably the same r;o as the upper portion of the backswamp
sediment in the western portion of the study area and younger
than 1,606 years B.P., the estimated age of the youngest
backswamp sediment in Pemiscot Bayou Core (Table 10). This
medium sand-size natural levee sediment derived directly from the
Mississippi River is older than the fine sand-size natural levee
sediment derived from Pik-miscot Bayou in the eastern portion of
the study area, because Pemiscot Bayou (a crevasse channel of the
Mississippi River) has eroded the natural levee derived directly
from the Mississippi River. Pemiscot Bayou levee is the youngest
levee on the meandering stream level in the study area and is
estimated to be younger than 1,600 years.

Gtss SsI a or Chann~eT. Crevasse sediment is deposited during
flood events when stream water with its suspended load and its
bed load breaches the natural levee. It may spread in a fan
shape beyond the levee as a splay or be confined to a channel.
These localized deposits fine upward and away from their source
and are most common along concave banks of the source channel.
Sedimient interpreted to be a crevasse deposit occurs in the
central and western portions of the meandering stream level
(Figures 23 and 24). The crevasse splay or channel sediment is



presumed to occur adjacent to ancient channels of the Mississippi
River. It is bedded sediment that is coarsp -grained and common-
ly thicker-bedded than natural levee deposits. The percentage of
sand is generally greater than 80 and the clay content is 10% or
less, resulting in a deposit with a dominant sand-size mode and a
small secondary clay-size mode. These crevasse splay or channel
strata are interbedded with much finer-grained backswamp or
natural levee deposits resulting in a large textural contrast and
abrupt contacts between beds. These beds near Pemiscot Bayou are
up to 27cm thick. The color is pale brown to grayish brown (10YR
6/3-5/2).

Crevasse splay deposits are generally small and fan-shaped
with the thickest accumulation at the apex adjacent to the
channel, whereas crevasse channel deposits are elongate and have
the same shape and environments as a stream. Because many of the
crevasse deposits in the study area occur in the subsurface and
only widely spaced cores were available, the geometry of the
units could not be determined in this study. Crevasse deposits
derived from the Mississippi River are present in the Pemiscot
Bayou Core (Figure 24). Two episodes of crevasse channel deposi-
tion occur in the Pemiscot Bayou Core. The older crevasse sedi-
ment is estimated to have been deposited between 9,800 and 8,100
years B.P. The younger crevasse sediment is estimated to have
been deposited between 6,500 and 3,200 years B.P. (Table 10).

Canel& QAnngl-fillf id• P2int Ba Sediments. Channel,
channel-fill, and point bar deposits are dominant in the eastern
margin of the study area, based on aerial photograph interpreta-
tion (Figure 231. However, at several of the coring sites these
relatively old features are being buried by a veneer of nattral
levee and backswamp sediment (Figure 24). The shallow Air Strip
and Yarbro cores (2.0-2.3m deep) did not penetrate the channel,
channel-fill, or point bar deposits. The Pemiscot Bayou Core is
located along the convex margin of the Pemiscot channel. Here
the upper 82cm of sediment is interpreted to be a channel-fill
from the margin of the channel and is therefore much thinner than
the total channel-fill thickness. It is a poorly sorted, medium
sand-size, grayish brown (1eYR 5/2-4/2) sediment that is weakly
laminated and has a sharp contact with the underlying natural
levee deposit. This channel-fill sediment is estimated to have
been deposited during the last 1,100 years (Table 10). This
duration of channel-filling and channel stability seems long.
The channel position cf Pemiscot Bayou has remained essentially
stable since 1846-1848 and perhaps it has been stable for
approximately 1,000 years. Alternative interpretations might
include a natural levee deposit rather than channel-fill in the
upper 82cm of the Pemiscot Bayou Core or a more rapid sedimenta-
tion rate in the upper portion of the core.

The proximal overbank deposits of the Right Hand Chute of
the Little River are up to 11cm thick. Channel deposits of the
Right Hand Chute of the Little River are present near Big Lake at
the East Big Lake Core and Just East of the Big Lake Core. The
presence of the Right Hand Chute of the Little River channel from
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1846-1848 at the sante location as the East of Big Lake Core
(Saucier 1964) suggests that these channel sediments may have
been deposited at that time.

GEOLOGIC AND VEGETATIVE EISTORY

The study area in Mississippi County, Arkansas includes two
major geomorphic surfaces composed of sediment of different ages
and environments of deposition (Figures 2 and 3). The oldest
sediment in the area is the braided stream sand deposited by the
ancestral Mississippi River during the late Pleistocene. No
absolute dates are available for this sediment but the upper
portion of the sand was probably deposited less than 12,500 and
more than 9,050 years B.P. (estimated to be more than 9,900 years
B.P.). This deposit is preserved west of Big Lake and presumably
also extends west of tha study area. The sand probably e:tended
east of Bii Lake to the eastern valley wall of the Mississippi
Valley. The entire deposit formed a broad alluvial surface
during the late Pleistocene with wide, shallow, braided channels
cut into it.

A drastic change in the stream regime occurred between 9,050
and 12,500 years B.P. The Mississippi River degraded its channel
at least 7m over a lateral distance of approximately 48km and
established a new lower alluvial surface. The river also changed
from a braided channel pattern with a dominant bed load to a
meandering channel pattern with a mixed bed load and suspended
load. By 9,050 years B.P. the Mississippi River had begun to
aggrade and fill its new valley. During most of its aggradation
the channel has been restricted to the east side of the valley
and did not deposit any channel or point bar deposits in the area
of the Pemiscot Bayou Core or the Big Lake Core in the west side
of the valley. The Mississippi River channel was probably near
the center of the floodplain but slightly east of Pemiscot Bayou
Core between 9,800 and 6,500 years B.P.. During this time natural
levee sediment and crevasse splay sand beds were deposited at
Pemiscot Bayou. The oldest porton of this natural levee deposit
may have extended across the entire flood plain because some
sandy levee sediment, estimated to be 9,900 years old is also
present along the western margin of the flood plain at the base
of the Big Lake Core. Throughout the remainder of this interval
the western margin of the flood plain was distant from the locus
of channel deposition and backswamp sedimentation occurred.

The Mississippi River channel migrated to the eastern side
of its valley between 6,500 and 1,6010 years B.P. and the Right
Hand Chute of the Little River developed to drain the western
margin of the flood plain. During this time the Mississippi
channel was distant from the Pemiscot Bayou Core site and back-
swamp sediment accumulated there. Further to the west at Big
Lake Core site the Right Hand Chute of the Little River was
depositing sandy natural levee or proximal overbank sediment,
which is interbedded with backswamp sediment. The levee or
overbank sediment accumulated at the Big Lake Core site between
5,400 and 2,900 years B.P. The stream apparently shifted to the
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west and depo74ted natural levee or proximal overbank sediment on
the western ý - of the Big Lake, approximately between 2,000
to 3,000 and ., years B.P.

During the past Several thousand years sandy natural levee,
crevasse channel, point bar, and channel sediment has become very
widespread and extends over most of the meandering stream level.
In the central portion of the meandering stream level natural
levee sediment derived from the Mississippi River is the most
recent sediment. it was probably deposited prior to 1,600 years
B.P. This suggests that the abandoned Mississippi River channels
just aast of the Pemiscot Bayou site are also at least as old and
may have been the source of the levee sediment. Since that time
the Mississippi River channel has migrated to the east and
Pemiscot Bayou, a crevasse channel, has developed in the central
portion of the flood plain. Channel-fill and natural levee
sediment of Pemiscot Bayou are estimated to be less than 1,600
years old. In the western portion of the meandering stream
level, natural levee or proximal overbank and channel sediment
derived from the Right Hand Chute of the Little River are the
most recent sediment. They are a continuation of the earlier
natural levee or overbank sedimention in this area. The natural
levee and channel sediment along the eastern margin of Big Lake
have not been dated but are probably less than 1,000 years old
and may be only several hundred years old. The 1846-1848 channel
of the Right Hand Chute of the Little River was 1.3km east of the
present Big Lake. Since 1846, the Right Hand Chute of the Little
River has occupied many channel positions west of the 1846 posi-
tion and across the whole area- now occupied by Big Lake. Organic
limnic sediment has been dated (180 years B.P. (King 1980) and
overlies channel sand. Similar sediment, which is thought to be
the same age, fills the abandoned channels to the west of Big
Lake on the braided stream surface.

The vegetation history does not correlate directly with the
depositional history of the meandering stream level. The four
pollen zones recognized in this study (Chapter 7) do not
correspond to sedimentary environments (Figure 26 and Table 10).
Zone A is a bottomland arboreal habitat which existed from nearly
10,000 to 6,400 or 7,000 years B.P. (Table 10). A backswamp
environment existed at Big Lake during this interval. Similar
species are present at Pemiscot Bayou but here the environment of
deposition is natural levee interbedded with crevasse beds.
Herbaceous pollen is more abundant at Pemiscot Bayou than at Big
Lake and the ponded or moving water habitats indicated by the
herbaceous pollen may have developed in crevasse channels or a
nearby Mississippi River channel.

Pollen zone B is a bottomland arboreal and expanded upland
forested habitat with very limited swampy conditions which
existed from 6,400 or 7,000 to 3,800 or 4,700 years B.P. (Table
10 and Figure 26). This climate, drier than that during the
early Holocene, does not seem to be reflected in the sedimentary
record. Natural levee sediment was being deposited at Big Lake
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while backswamp clay and interbedded crevasse sand was deposited
at Pemiscot Bayou.

Pollen zone C is a wet swampy habitat with restricted areas
of bottomland arboreal habitat which existed between 3,800 or
4,700 and 2,700 or 2,400 years B.P. (Table 10 and Figure 26).
This moist condition is also not reflected in the sedimentary
record. Natural levee or proximal overbank sediment continued to
be deposited at Big Lake. Backswamp sedimentation without any
interbedded natural levee or crevasse deposits at Pemiscot Bayou
sugrests that channels of the Mississippi River and any crevasse
channels were at some distance from this site.

Pollen zone D is a bottomland arboreal habitat which existed
from 2,400 or 2,700 years B.P. (Table 10 and Figure 26) to
presert. This habitat, drier than the previous 1,500 to 2,000
years, is not reflected in the sedimentation record. A backswamp
environment existed at Big Lake but natural levee and t*annel-
fill of Pemiscot Bayou was deposited at the Pemiscot Sa'ou ,ita.

EARTHQUAKE PHENOMENA

Mlss±i-ppi County, Arkansas is in the impact area of the
New Madrid Earthquake, 1811-1812. It is likely that previous
earthquakes have also impacted the area (Russ 1982; Lafferty at
al. 1984). Two major types of earthquake phenomena have been
reported in the study area, sand blows and sunk lands. Sand
blows formed when water-saturated sediment at 2-15m depths was
liquified during the earthr",a&e. Gas, liquid, and solid debris
were extruded from depth through fissures and vents in the over-
lying cohesive silt and clay. It is the solid material, which in
the study area is dominantly coarse to fine-grained sand with
some clay and organic matter, that is preserved today as circular
or linear sand blows. The second phenomena is the subsidence of
land, known as sunk lands.

Historic reports and scientific study of the area have
substantiated the formation of numerous sand blows during the
1811-1812 earthquake (Fuller 1912; Penick 1976). The original
height of the sandblows is commonly 15cm and the thickness of the
sand is 50 to 10cm. The contact of the sand with the underlying
dark silty clay is sharp where it is deeper than the plowzone.
Fuller (1912) and Saucier (personal communication 1986) report
that conduits extend through the fine-grained sediment and
conrec', the source of the sand at depth with the extruded
materiml at the surface. No cross sections of sand blows were
observed in this study but the fissures are assumed to occur and
locally may extend at least 7m through the thickness of the
backswamp silt and clay. Circular sand blows are commonly 3 to
5m but may be 35m or more in diameter (Fuller 1912). Linear sand
blows may be 15m to 6km long and do not have any consistent
lateral grain-size distribution (Miss Sand, Appendix D). Both
circular and linear blows are oriented along a NNE-SSW or N-S
tre•nd. They occur in the western portion of the meandering
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Figure 26. Chronology of the sedimentary and vegetative
environments of Holocene deposits in the Big Lake Core and
the Pemiscot Bayou Core. Estimated ages of lithologic and pollen
boundaries are included in Table S. Brief descriptions of pollen
zines are included in Table 10 and a complete discussion is in
cMapter 7. Location of cores is shown on Figure 23.
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stream level between Big Lake and the meander belts of the
Mississippi River and Pemiscot Bayou (Left Hand Chute of the
Little River).

Historic reports and scientific study of the sunk lands have
not reached a consensus on the relationship of the sunk lands to
the earthquake. In the study area Big Lake has been reported as
a sunk land formed by an uplift occurring across old drainage
systems (Fuller 1912:72). However, prior to the 1811-1812
earthquake many swamps did exist in the area and it was already
known as the "sunk country" (Penick 1976: 88-97). Saucier (1970)
suggested that these sunk-land features, including Big Lake in
the study area, are the result of alluvial drowning of relict
braided stream channels by the Left Hand Chute of the Little
River (Pemiscot Bayou). The latter is a major crevasse channel
of the Mississippi River which aggraded its channel and natural
levee. This levee acted as a dam for the relict channels that it
cut across, including the Right Hand Chute of the Little River
which forms Big Lake. Saucier estimated that the Left Hand Chute
of the Little River formed between about 1,000 and 1,500 years
ago and was inactive and abandoned long before the 1811-1812
earthquake. By inference, he suggests that the age of the
alluvial channels and development of the sunk lands is also in
that same time span. King (1980) cored sediments in Big Lake and
the basal organic debris (155-160cm depth) that he sampled was
dated as (180 years B.P. (1-9714). It overlies sandy clay or
sand with no apparent organic content. King concludes that the
basal sandy clay or sand is non-lacustrine, that the organic
debris represents the formation of the lake, and that the age of
the lacustrine sediment suggest that the New Madrid Earthquake
may be a possible cause. In contrast, Saucier (written communi-
cation, 1987) has suggested that "the basal sand may be due to
the widespread liquification (sand blows) during 1811-12. Thus
the date may be valid, but older limnic sediments could also je
present."

This study can suggest several hypotheses. The Right Hand
Chute of the Little River is not a relict braided stream channel
but is probably a channel developed to drain the backswamp and is
interbedded with backswamp sediment as the meandering level of
the Mississippi River floodplain aggraded. The Right Hand Chute
of the Little River developed at least 5,400 years ago depositing
channel and natural levee or proximal overbank sediments. It is
the natural levee or proximal overbank sediment on the west edge
of Big Lake that served as a substrate for Indian occupation
sites 2,000 or 3,000 to 1,000 years B.P. and the river which
served as a food, water, and materials source for the
inhabitants. The Left Hand Chute of the Little River developed
as a crevasse channel of the Mississippi River approximately
1,600 years B.P. It deposited channel and natural levee sediment
but there is no evidence that this aggradation caused alluvial
drowning prior to several hundred years ago. The stratigraphy
and dates of the cores within Big Lake (King 1980) and at the
margins of Big Lake (Big Lake Core, Co'intry Club 3 and 4 Cores,
East of Big Lake Core, Just East of Big Lake Core, and West of
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Big Lake Core, and West of Big Lake Test Pit #1, Appendix D) all
support the presence of an alluvial channel until (180 years ago.
Because the development of the lake occurred considerably later
than the development of the Left Hand Chute of the Little River
and approximately at the same time as the New Madrid Earthquake,
the earthquake is the suspected cause. it is possible that the
earthquake uplifted the land to the southeast of the sunk lands
causing alluvial drowning of both modern drainage channels (Right
Hand Chute of the Little River) and relict braided channels
(Buffalo Channel and the St. Francis River).

IMPLICATIONS FOR ARCHEOLOGY

The sedimentologic and geomorphic history of the region can
be useful For surface and buried archeological site prediction,
interpretation of the physical environment, and a prediction of
the resources available. This stut74y of northern Mississippi
County is a good example. The study area has been divided into
two major geomorphic divisions of two different ages, the relict
braided stream terrace and the meandering streaw• level. The
surface of the relict braided stream terrace in the western
portion of the study area is dominantly composed of braided-
stream sand which was deposited prior to human occupation. in
most areas on this surface archeological sites would be at or
very near the surface and are unlikely to be stratified.

Three other subdivisions of the braided stream level, the
slackwater braided channel-fill, the natural levee or proximal
overbank, and the backswamp may contain shallow buried pre-
historic archeological sites. The slackwater fill in relict
braided stream channels (Buffalo Ditch) may have buried sites
approximately one meter or less. if the correlation of the
braided channel-fill with the Big Lake lacustrine sediment is
correct, these sites would be at the contact of the braided
stream sand with the overlying clay loam channel-fill. There
will not be prehistoric materials stratified within the clay loam
because it is less than !SO years old. In the study area, no
sites or artifacts have been found within this geomorphic
subdivision to date. However, sites and artifacts have been
found in the same geomorphic setting immediately south of the
study area (Spears et al. draft in progress).

The natural levee or proximal overbank geomorphic subdivi-
sion may contain stratified sites to a depth of greater than 2
meters along the western margin of Big Lake. The sites could be
stratified through the entire thickness of the deposit. The
Right Hand Chute of the Little River, the source of the natural
levee or proximal overbank sediment developed as a channel by at
least 5,466 years B.P. Natural levee or proximal overbank sedi-
ment accumulated until at least 2,060 years B.P. Abundant late
Holocene prehistoric sites have been found in this geomorphic
subdivision. These ideal sites were relatively well drained
areas adjacent to an abundant food, water, and materials source,
and a transportation pathway. The estimatfid age of the sites
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(2,000 or: 3,000 to 1,000 years B.P.) and of pollen zone D in both
the Big Lake and Pemiscot Bayou Cores (2,400 or 2,700 years B.P.
to present) indicate that occupation of the area occurred during
relatively dry conditions when arboreal habitats dominated.

,he backswamp geomorphic subdivision may also contain
stratified sites in the thin backswamp seiiments. This subdivi-
sion is just south of the study area and was not examined in
detail in this report. Spears et al. (draft in progress) is
examining this area and reports that sites do exist.

The second major geomorphic area, the meandering stream
level, has formed during human occupation in the region. All the
sediments have been deposited during the Holocene and have the
potential to include artifacts. Areas that would be most likely
to contain sites are the natural levees of the Right Hand Chute
of the Little River on the east side or within the Big Lake, the
Left Hand Chute of the Little River (Peiniscot Bayou), and the
Mississippi River. Natural levees are favored sites for occupa-
tion because of the better drainage than the adjacent backswamp,
less likelihood of prolonged flooding, and an adjacent food,
water, and materials source. The backswamp is not a favored
environment for sites because of the relatively poor drainage and
frequent flooding. Point bars of the various rivers may have
some potential for site location, especially temporary sites,
because of the relatively good drainage and the adjacent food,
water, and materials source. However, frequent flooding may
discourage the use of this environment for peimanent occupation
sites. No prehistoric archeological sites have been found in any
of these environments on the meandering stream level in the study
area. Buried sites at the eastern margin and to the east of the
study area may occur adjacent to Pemiscot Bayou (the Left Hand
Chute of the Little River) and channels of the Mississippi River.
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CHAPTER 6

PREDICTIVE MODEL AND THE DISTRIBUTION OF ARCHEOLOGICAL SITES

by

Robert H. Lafferty III

PREDICTIVE MODELS IN ARCHEOLOGY

The use of predictive models and many of the underlying
assumptions are rooted in settlement analysis dating back to
Willey's classic study in the Viru Valley, Peru (Willey 1953). In
that study, Willey traced the changes in settlement typo-- zad
locations through several thousand years of prehistory. In a
sense, this was the beginning of predictive models because car-
tain properties of types of sitas were identified. However, in
actuality these properties were statements of empirical observa-
t iovi.

Since that pioneering work, settlement analysis has become
an integral part of archeology (Chang 1958; Kurjack 1974; Ham
1971; Munson 1971; Adams 1965)gand in more recent times has
included analyses of the settlement systems often in conjunction
with ecological systems (Muller 1978% Kurjack 1974; Peebles 1971;
Smith 1978; Ward 1965; Winters 1969; Lewis 1974). These studies
mark the beginning of establishing systematic relationships be-
tween archeological sites and particular environmental features
such as levee soils, ecotones, and rivers.

In the 1970s, as a part of the "Now Archeology• movement,
attention has been paid to the factors that cause the perceived
structures in the settlement systems (Gumerman 1971)\. Most of
these analyses have involved making the Mini-Max alsumption -
people live where they can get maximum returns for mi imum input
- derived from Zipf's (1949) principle of least effort This and
other methods and approaches were borrowed from geogrtphers who
had developed and continue to work with important methods of
locational analysis (Chisolm 1970; Dacey 1966; Morrill 1962,
1968; Vining 1955) and explanatory theories (Bylund 1960; Chris-
taller 1966, original 1933) for over a half century.
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Locational analysis has been of critical importance in the
formation of many of the concepts used in this study. There have
been several applications of the locational properties derived
from geography used in archeological analysis (Crumley 1976;
Lafferty 19*77; Marcus 1973; Steponaitis 1978) and site catchment
analysis (Lafferty and Solis 1979; Peebles 1978; Roper 1974,
1975, 1979; P. Morse 1981). These studies, both successes and
failures, have lead to a refinement of the methods and underlyi;.g
theory.

Along with a growing awareness that archeological sites are
situated in particular kinds of environments came the plotting of
densities of archeological sites by ecozones in settlement

-- pattern research (Gumerman 1971; Plog 1974) and in Cultural
Resources Management studies (Mueller 1974; Schiffer and House
1975). The realization that these densities varied in different
ecozones led to the premise that if settlement models could be
developed by surveying only a sample of a project area, then on
large land-modifying projects such as reservoirs and strip mines
a great deal of time, money and human energy could be saved.
Several projects used this approach (Klinger 1976) but were
generally found to be unsuccessful. The best applications occur,
except for more restricted kinds of projects, where one simply
had to identify environments where sites do not occur (C. Price
1979), and recommended placement of the powerline or pipeline
accordingly. The major problems with this approach were that the
methods did not allow for the specificity that was required and,
in general, the approach was too simplistic.

The current generation of models was developed from a syn-
thesis of previous work (Lafferty 1977; Lafferty and Solis 1979;
Limp 1978, 1981) to construct practical models used to predict

. site locations over large surfaces for cultural resources manage-
ment purposes (Lafferty et al. 1981, 1984, 1985a; Lafferty and
House 19a6; Hay et al. 1982). This approach makes assumptions of
Rational Choice optimization theory (Arrow 1951, Limp, Lafferty
and Scholtz 1981). These assumptions involve a more complex
interrelationship of variation than was possible with the less
sophisticated Mini-Max assumption (Limp 1980), and includes the
recognition that different classes of human settlement are depen-
dent on different kinds of variables (Lafferty 1977). Also there
is the increasing sophistication of the statistics being employed
which more closely approximate the reality of a complex
environment.

7 Regression analysis was seen as a means of modeling the
complex environments and their relation to archeological sites.
These attempts also had several problems. The first problem was
the use of the archeological site as the unit of analysis (Laf-
ferty and Solis 1979). This was the normal procedure in settle-
ment analysis, but it left the investigator not knowing what the
characteristics were of the locations without sttes. How many
locations had the same environmental characteristics as those
where site would be located which did not have archeological
sites? This and other questions have important implications for
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how full the landscape was and other questions of theoretical
importance. From a management point of view these models failed
because they could not be applied to the unsurveyed portions of
the project area (Lafferty and Solis 1379).

The desirability of encoding variables for an entire project
area by some spatially controlled unit finally became apparent to
several archeological investigators (Lafferty and Solis 1979;
Limp 1981, 1981; Limp, Lafferty and Scholtz 1981; Hay at al.

* 1982). The implications of measuring environmental variation for
the entire project area (statistical universe) are several and
are just beginning to be understood. One important implication is
that survey bias can now be precisely measured (Lafferty
1981:.164-191). This is giving rise to new statistical
applications to measure more precisely the goodness of fit of
different variable distribution curves (Parker 1984; Lafferty
at al. 1984). Encoding the whole universe also allows for a
"precise application of the developed model to the whole universe
"(Lafferty et al. 1981, 1984; Lafferty and House 1984; Hay at al.
1982). The ongoing application of Geophysical information Systems
to this kind of predictive modeling is about to make the genera-
tion of the grids much less time consuming and will lead to an
optimization of analysis unit size for different analyses and
regions.

The early uses of regression analysis in settlement pattern
analysis was accomplished to predict site size (Lafferty 1977) or
the size of public investment in certain monuments (Steponaitis
1978). These were derived from geography and econometrics. In
"the field, particularly in the wooded east, it was often impossi-
ble to determine site size and linear regression analysis really
was not the proper statistic. The Sparta predictive model made
the first application of Multivariate Logistic Regression (Dunn
n.d.; Scholtz 19809 1981), which predicts a probability that an
event will happen. This places the normal regression formula in
an exponent in the denominator and results in a probability thatA there will be a site on a given unit of land. A less satisfactory
solution has been to make the predicted variable be a percent of
shovel tests with archeological materials (Hay at al. 1982).

-To date, the development of predictive models over the past
35 years has resulted in delimiting a successful, statistically
adequate set of procedures for predicting site locations that are
theoretically adequate. At the present time, the two tests which
have been made of the theory have failed to refute it (Lafferty
1977; Lafferty and House 1986).

The development of predictive models over the past 15 years
has resulted in several procedures and approaches which to date
have been successful. Basic requirements for predictive models
include:

(1) a grid laid over the project area for spatial con-
trol with standard sized Units of Analysis

S0.3
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(2) a representative surveyed sample of the project area
(Statistically it is desirable that more than 30

// units have sites in them.)
(3) a selection of variables which influence settlement

in the env.ironment
(4) the set of variables input into the computer

matrix for each Unit of Analysis
(5) an analysis of variable matrix for redundancy using

factor analysis and/or correlation coefficients;
(6) an application of logistic regression to develop a

model of site probabilities
(7) the application of the model to the unsurveyed

universe to map probabilities which can then be used to
guide further survey and project goals.

THEORETICAL CONSIDERATIONS

The predictive model which we have developed for the Tyronza
Basin is based on the postulates of Rational Locational Choice
economic theory (Arrow 1951; Gladwin 1970; Limp 1981; Limp et al.
1981; Walsh 1970; and a recent excellent summary by Limp and Carr
1985). This theoretical position postulates that human settle-
ments are positioned in the landscape so that they have optimal
access to critical resources necessary for survival. Such resour-
ces include water, good soil, safety, transportation routes and
mineral resources. An important part of this postulate is the
assumption that human beings tend to behave efficiently within
the constraints of their technology and their culture to sat is~
their needs (cf. Sahlins 1972; Judge 1971; Plog and Hill !971;
Christaller 1966; Lafferty 1977). This is not the law of least
effort (Zipf 1949) or the "mini-max" assumption that humans will
minimize effort to gain maximum returns. Optimi.zation recognizes
that several resources in any particular settlement may be impor-
tant and the settlement will be located such that all of these
are accessible enough to sustain the settlement, satisfying wants
and needs.

If these places and decisions satisfy minimum needs then
they will be successful. If they do not they will fail according
to the Law of Cultural Dominance (Sahlins and Service 1960:69-
92). For example, if there are two systems in competition - as in
two societies at war - the one which is more efficient will
prevail - everything else being equal (it seldom is). The evolu-
tion of these systems involves repeated choices by individuals
over many years. Many of those choices that are successful become
embedded in the tradition and are no longer a discussed point,
for example, whether the band camps in the low spots or high
spots. They remember that many people were killed when the water
rose like it never had before when Uncle John Doe's band camped
in the low spot.
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Optimization recognizes the not so long established fact
that certain resources are required more often than other resour-
ces (Malinowski L966; Adams 1942). For example, the raising of
certain plants or animals requires differing amounts of atten-
tion. These differences have lead to the placement of those
requiring the most attention, such as the kitchen garden, or
livastock, in closer proximity to the farmhouse than cyops
requiring less attention, such as grains, pastures, sugar maple
grovam or nut trges (Bylund 1960; Chisolm 1970). Which resources
"are critical i& dependent upon. (1) the. environment that the
culture inhabits; (2) the technological level of the culture; (3)
the type of settlement (and some of these are dependent on the
technological level and degree cf specialization present in a
particular culture); and (4) the nontechnological aspects of the
culture. All of these factors are interrelated in a complex
manner through tima with one influencing and changing the others.

* I The implication of this complexity for settlement analysis is
* -that those practices, settlements at locations which do not

satisfy basic needs, will drop out of the culture or be replaced
by those that do satisfy basic needs, in accordance with
Sahlins' law of cultural dominance (Sahlins and Service 1960:69-
92). While these factors are very complexly interrelated at
several levels of abstraction, there are real, knowableand mea-
surable constraints that make modeling a majority of settlement
systems possible from characteristics of the landscape.

The literature on critical resources goes back to the 1930s
"(Malinowski 1966:91) and the functional school of anthropology.
More recent applications of these needs recognize that they can
be filled in a number of ways (Sahlins 1972) and that they apply
only to locational properties of human settlements of particular
sorts (Limp et al. 1981). Resources considered critical to selec-
tion of most settlements as specified for the Southeast are:

1. Permuanent water ...
2. Food resources

a. Flora
(1). wild
(2). domestic

b. Fauna
(1). wild
(2). domestic

3. Firewood
4. Construction material
5. Location comfort

a. Drainage
b. Slope
C. Exposure

(1). Protection
(2). Aspect

6. Hazard
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These properties are based on Limp et al. (1981:69) following
Lips and Matson (1971:133-134), and Limp (1981:62-63). A nearly
identical list is. found in Malinowski (1966:91).

•andscaaes and Environments

Resources are distributed differently in different environ-
ments; however, because of the three dimensional nature of our
space on the surface of the planet, these have three finite
geometric patterns: point, line, and area. With certain technolo-

gies some resources may be ubiquitous and not a constraint to
settlement.

A permanent source of water has long been recognized as a
prerequisite of human survival. Without water a human being dies
in a few days. It is distributed on the planet as areas (oceans,
lakes, ponds), lines (rivers and streams), and as points (water-
holes, springs, cenotes). In some environments water is much more
plentiful than in other areas, such as deserts. In the lowar
Mississippi River Valley water is quite common and was almost
ubiquitous in predrainage times. Generally, in the southeastern
U.S. water is most common as streams that intersect areas of
land; however, with rather simple well digging technology, water
is almost ubiquitously present from underground aquifers. In the
modern landscape water is not presently a constraint to settle-
ment and has not been since the drainage of the swamps.

In lowland environments a more serious constraint on settle-
ment is the presence of areas of standing water and the high
probabil.ty of flooding (i.e. too much water). Flooding is a
hazard, which has been partially brought under control by the
levees and dams constructed over the past century. The presence
of water usually excludes the possibility of human settlements
unless the culture possesses heavy duty watercraft technology
(i.e., houseboats, houses on pilings, dredging/earthworks, etc.).
The other side of the coin is that for large settlement to be
present it is necessary to have large amounts of water
available. This means that most cities prior to the industrial
revolution were restricted to locations on or near rivers and
lakes.

Food resources are arsally bound resources; that is, they
occupy space on the surface of the planet. Food may be either
aquatic or terrestrial plants and animals, domestic or wild.
Plants are tied to the landscape, and it is well established that
there are differing floral communities with different species
present in different climates and in different physiographies on
the landscape. Soils have been shown to be indicative of former
plant communities in the Lower Mississippi River Valley and
elsewhere in the Southeast.

Firewood is a basic requirement in the Southeast. It is
also an areally bound resource which is modeled similarly to food
resources. In environments where wood is more circumscribed, it
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may be of cý-itical importance to settlement location. Wood is
and was ubiquitous in the Southeast and not a significant factor
with 'Che exception of large settlements or cities such As
Cahokia. Modern technology has transferred the reliance on wood
to fossil fuels.

Prehistoric construction materials consisted predominantly
of wood in the Southeast and, as noted above, wood is an areally
bound resource of great ubiquity in the southeast. This was not a
constraint to settlement as it is in some areas. Clay and stone.
were also important in the preindustrial landscape. Again the
ubiquity of this resource makes it irrelevant to modeling settle-
ments in the Southeast.

Location comfort, which includes such factors as drainage,
Aspect, and slope, is differentially distributed in the environ-
ment and is embedded in the surf icial topography of the soils and
surface rocks. in the Mississippi lowlands drainage of soil
appears to be of crucial importance. In more arid environments
drainage would not be so important. in highly dissected areas,
such as the Appalachian or Ozark Mountains, slope is more impor-

D tant as most places are well drained. in upland environments,
aspect often makes a remarkable difference in summer or winter
comfort. Protection from attack is also important, and its pre-
cise realization depends on the topography and the technology
possessed by the attacking entities. For the lower Mississippi
Valley, with transportation on the water courses this means
passive protection could be afforded by building towns on the
banks of oxbow lakes and in locations with maximum elevations.
Prehistorically, the construction of mounds in Mississippian
times often embodied a defensive structure. Protection from natu-
ral hazards is also an important consideration of settlement
location. Firet tornadoes, and flooding can often be guarded
against by proper positioning of settlements. improperly si-
tuated settlements do not., as a rule, last long.

in modern times many features of the landscape become irrele-
vant to the placement of settlements. in the past, however,
variation in the distributions of these resources have strongly
constrained human settlement. The manner in which these resour-
ces. operated and affected different settlements in different
cultures with different technologies has varied considerably
through time.

Technology in its broadest sense, that is,9 including its
organizational aspect (cf. White 1949, i959) can greatly modify
the constraints the environment places on settlement. The abili-
ty to effect changes significant enough to affect large portions
of the populations are largely restricted to the period after the
industrial revolution.

Hydraulic works and the ability to control w'ater are gener-
ally conceded to be products of civilizations and are still
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largely restricted to larger constraints of the environment. The
control and transportation of later sources to urban areas is
also a characteristic of state level societies. The most famous
early examples of these are the Roman and Aztec aqueducts. Since
tho advent of the industrial revolution, this control has become
so ubiquitous that we often lose sight of how highly constrained
good settlement locations once were. Even in the historic period
in south (Lafferty et al. 1981a, Lafferty and House 1986) and east
Arkansas (Chapter 4), the first locations irrigated were usually
adjacent to permanent natural water sources. One of the reasons
that recent attempts to model the 19th-century rural landscape in
Arkansas using natural variables has failed is probably the pres-
ence of well digging technology which made virtually any point in
the lower Mississippi Valley and the West Coastal Plain inhabit-
able as far as a source of frenh water is concerned. Other cul-
tural factors like the road network appear to be more important.
Present evidence indicates that prehistoric control of water was
in its infancy and consisted of excavations of canals, terraces
and perhaps canoe harbors (Larson 1972; Hernandez de Biedma 1851;
Kuttruff P.C.; Lafferty 1986).

Alteration of areally bound resources is a relatively recent
phenomenon, with the notable exception of changes of plant commu-
nities due to fire and agriculture. More recent vhanges like land
leveling, drainage of swamps, and large reservoir construction
are all part of the post industrial landscape. For operational
purposes we assume that in the East there was normal climax
vegetation throughout most of the prehistoric past. This is not
totally true, given the succession of the plant communities
north with the recession of the continental &ce sheets, the
documented prehistoric impact on lowland plant communities during
the Mississippian period (Chapman et al. 1982; Delcourt and
Delcourt 1981), and the encouragement of many upland prairie
areas due to the use of fire in hunting. These are temporary
kinds of effects w.½en compared to the drainage of the swamps and
the precision landleveling which is likely to alter the soils
permanently if maintained over a long period of time.

A vey important part of exploiting areally bound resources
is the ability to get across the landscape with speed. Increases
in the speed of planting and harvesting engendered with the
mechanical ravoluti~n has systematically reduced the number of
persons necessary to cultivate a given area of land (Geerts
1963). .This was not afactor in the prehistoric landscape but has
been of crucial importance in the modern changes in the rural
landscape with the introduction of the horse and later the trac-
tor. Increases in transportation speed also has implications for
the spacing of centers (cf. Barber 1971; Lafferty 1977; Lafferty
at al. 1981, 1984, 1985b; Lafferty and House 1986).

The evolution of any particular human landscape involves the
application of technology directed by the culture over a period
of time. If the landscape is occupied for a long period of time,
the effect on the environment, particularly the plants ano ani-
mals, will be considerable. The mixes of plant communities as



reconstructed for Mississippi County, Arkansas (Harris 1980;

presented in Chapter 2), is not exactly the same as those done

for adjacent areas (Butler 1972; Lewis 1974). There is good
reason to believe that it takes 303- 500 years for climax vegeta-

tion to be established. There is archeological reason to believe
that only one of three of these study areas was intensely occu-

pied in that time span immediately preceding the GLO mapping,

suggesting that slightly different successional stages were
present. Therefore, what we are attempting to model is a poten-
tial natural state (Kuchler 1964) of vegetation, which was modi-

fied by technology. Given the larger constraints of the environ-
ment the potential natural state was strongly conditioned by what

could be done on a particular piece of real estate. Therefore,
even though the state of the environment is known to have changed
in prehistoric times, there was a physical basis which structured
settlement and land use. it is also true that there is a great
deal of variahility in settlement patterns, site types and their

dispersion in space and through time. However, there are (as we

have discussed above) certain needs common to all people which

can be satisfied from only a finite environment with certain
common spatial characteristics that make it possible to develop
predictive models of the distributions of certain kinds of sites.
Moreover, substantivist economics makes it clear that there are
only three basic patterns of economic integration: reciprocity,
"redistribution and exchange (Polanyi 196S:12B), having character-

istics that make prediction possible for certain classes of
sites.

1X222 2f 2. U3.

In human landscapes, particularly since the rise of specia-
lization, there have evolved several different kinds of places.
While these places are all produced by a series of choices made
over long periods of time, their placement in the landscape is
determined by different spatial parameters. This characteristic
makes their locations predictable (explainable) by different
variables. Specifically, the main kinds of places which have been
identified and shown to be predictable by different variables are
centers, areally bound places, and some point-bound places. The
locations of these settlements are sensitive to economic choice
and comprise most human settlements in most landscapes.

Our definition of these different kinds of places comes
directly from Christaller's classic definition (1966). These
definitions are well thought out and are etically congruent with
the kinds of mathematical models we employ below. Christaller's
definitions were exceedingly broad, which was surprising for me
to find given his implicit assumption of a market economy. The
employment of Optimization Rational Choice Theory allows choices
which have elsewhere (Lafferty 1977:34-39) been generalized in
terms of nonmarket economies. The restrictive assumptions, espe-

cially the Mini-Max assumption, are not necessary to invoke given
the Law of Cultural Dominance and the fact that we are simply
utilizing the definitions and not the spatial implications of the
central places.

VýI



A central place is a location where goods and services are
available which are not available at other locations. According
to Christaller the purpose of a central place ". . is that which
Gradmann has called the chief profession of a town, namely 'to be
the center of its rural surroundings and mediator of local com-
merce with the outside world'" (1966:16, emphasis his). Crumley
has extended this definition to include different functions
(1976) integrated into several superimposed functional lattices.
Christaller points out that centers may at times have much higher
population densities, such as on market days or during religious
ceremonies. Centers are located in such a way as to make them
easily accessible. Christaller argued that this resulted in a
series of nested hierarchically organized hexagonally shaped
lattices in the ideal state (i.e., on an isotropic plane which
does not occur on the planet). What is important here is that the
locations and sizes of central places are dependent on the loca-
tion of the center vis-a-vis other centers, the transportation
technology used and the transportation routes. Therefore, these
variables can be used to predict large site sizes, and require
data sets encompassing regions or large parts of continents.

Dispersed places are in complementary distribution with
centers. Dispersed places are:

all those places which are not centers. They
include: (1) areally bound ones - those
settlements the inhabitants of which live on
their agricultural activities, which are
conditioned by the land area surrounding them;
and (2) point bound ones - those settle-
ments, the inhabitants of which make their
living from resources found at specific
locations. The latter are: the mining set-
tlements which are very limited in space as
compared to agricultural possibilities of the
land, and generally are more point-like in
their location in the country; and second,
all those settlements which are bound to
absolute points (not relative ones as in the
case of central places) - for instance,
bridges and fords, border or custom places
and especially harbors. Very often, harbors
simultaneously become central settlements,
whereas mining settlements and health re-
sorts are seldom central places. Finally,
(3) we have settlements which are not bound
to a central point, an area, or an absolute
point. Monastery settlements (but not
shrines, which are usually bound by the place
of the miracle) are examples (Christaller
1966:16-17).
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Table 11. Ditch 10, 12 and 29 variable list

Columns Variable Meani~lqs

I Ditch/Lateral D=Main Ditch
L-Lat eral

2-3 Ditch No. 8-99

4-5 Reach No. 8-99

6 Survey Status 1=Phase J, Surveyed
2-Statn Site Files

7-1.0 UTM Easting 0-9999 hectometers, first 4 #1 Z#15

11-15 UTM Northing 0-99999 hectometers, first 5#, Z#15

16-17 Soil Type !1-lligator Clay (Aa)
2-Alluvial Land (Ad)
3-Amagon Sandy Loam (An)
4-Borrow Pit (Bp)
5-Bowdre Silty Clay Loam (Br)
i6Bruno-Crevasse (Bv)
7-Commerce Silt Loam (Cm)
BiConvent Fine Sandy Loam (Cn)
9-Crevasse Loamy Sand (Cr)

10SCrowley Silt Loam (Cw)
11-Dundee Silt Loam (Du & Dv)
12-Earle Clay (Sc)
.3-Forestdale Silt Loam (Fe)
14-Forestdale Silty Clay Loam (Fo, Fr)
15=Hayti Fine Sandy Loam (Ha)
iS1Iberia Clay (Ib)
17-Jeanerette Silt Loam (Je)
•18=Morganfield (Mo)
19=Routon (Rd)
20=Sharkey (So, Sh, Sk, Sm, Sn)
21-Steele (So, Ss, St., Sr)
22-Tiptonville (Td)
23-Tunica (Tu)
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Table 11 (Ctd.). Ditch 10, 1.2 and 29 variable list

Columns Variable CodqN av§ MeaDings

18 Topographic form
0-Negative Relief - higher ground in

2 or more directions
1-Flat - (I contour line per unit
2-Slope - )1 contour line per unit
3-Positive relief - lower ground in

2 or more directions

.9-20 Nearest Water 0-99 hcictometers to Sharkey soils
if unit is totally within code as 99.

21-22 Nearest Channel
0-99 hectometers. 0-unit partially
contains channel, 1-100 hm to c~hannel
and S9-unit totally under water.

23 Surface l-Qhannel CC3
2-Meander Belt EMB3

7- 3-Relict Braided Surface CRBS3
4-Meander Scar CMS3

24 Ecot one O-None

2-CMB/RB

4inC/MB/R.BS
5 -MS/1MB

7-MS/t/RBS

P-5-26 Elevation 8-199 encode only last 2 digits; Feet
above mean sea level; all
elevations preceded by 112".

27-28 Above low 0-99 elevation of unit above lowest
point within 1 km radius, feet

29-30 Not used

------------------------- -----------------
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Table 11 (Ctd.). Ditch 10, 12 and 29 variable list

31-33 Surface visibility
0-1003%

34-35 Last agricultural treatment and Ground Cover
I-Plowed
2-Di scud
3-1' reshly Planted
4-Freshly Cultivated
5-Harvested
S-Sparse Row Crops ((50 cm) few weeds
7-Good Row Crops (50-100 cm) some weeds
B-Dense Row Crops ((100 cm)
-S~parse pasture! lawn

- l10-Heavy pasture/ lawn
11-Weeds
12-Leaf litter
13-Water

as Rain since last surface treatment?
0-No Rain
1-Rain

37-38 Crop IVegetation cover
!-nSoybeans,
2-Rice
3mCott on
4-Millo
5-Winter Wheat
&inCorn
7-Alfalfa
B-Grass
S-Weeds
10-Forest
11-Sorrow pit /pond
l2-Nothing

3 -44 Munsell Color Top soil layerjCode Whole numbers i.e. 7 YR not 7.SYR
------------------------ ----- --- -----------
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Table 11 (Ctd.). Ditch 10, i• and 29 variable !ist

•g•umns Variable Codes and Mean•s

45 Soil Texturo %=Clay
2=Silty Clay

S3=Clayey Silt
4=Silt

S5=Sandy Silt
SG=Silty/Fine Sand

• 7=Sand
- • 8=Clayey Sa•d

-• 9=Clay/Si!t/Sand

.f
46-47 Depth of soil b•eak (cm)

• 48 Nature of b•eak imMottled
, •=Diffuse
• 3=Weak

S4=Sha•p

49-54 Munsell Colo• Second soil layer
Code Whole numbers i.e. 7 YR not 7. b-YR

55 Soil TextuPe %=Clay
•=Silty Clay

• 3=Clayey Silt
4=Silt
5=Sandy Silt

SS=Silty/Fi•e Sand
7=Sand

S8=Clayey Sand
• 9=Clay/Silt/Sand

5G •=Not Mottled
lmWeakly mottled

.. • 2=Mode•ately Mottled with

3=Strongly Mottled With

57 i=•Pbon
S.... •Manga•ese

3mI• concPetions
i 4=Ca!clum concretions
J 5=BuPned Clay

GaBog I•on a•d Mansa•ese

58-59 Depth of soil break (cm)

S, ,\

• . _ , . ,
• . . * .-

S.... • . . .. . .. _



Table II (Ctd.). Ditch 10, 12 and 29 variable list

21umns Variable -odes and Meanin-s

o6 Sites Omnone present in Unit
lIPrehistoric
2-Historic
3-Both

Site numbers (all prefixed by 3MS) in unit
61-63 1-999
64-66 1-999
67-69 1-999

78-72 Site size 0-100W of unit has site

73-74 Site depth 0.0-9.9 meters

VARIABLES ENCODED

Table 11 presents all of the data encoded in the locational
data matrix. This includes 158 units from the project area and 4a
units from the state site files, mainly from the parallel Big
Lake Transect located 1/4 mile south of Ditch 12. The data set
currently consists of 206 records with 42 possible observations.
Each record has all observations recorded for each of our 200 x
200m Units of Analysis (Units). There are four kinds of data
entered: (1) unit/location control data, (2) environmental data
used in the predictive model, (3) survey control data, and (4)
archeological data. These are briefly summarized below.

JLtnL! 2AtJ2A' § were encoded so that the data set could
be partitioned in useful manners, and so that particular loca-
tions could be recovered. These data consisted of: (1) whether
the unit was along a ditch or in the Big Lake Transect; (2) the
ditch number and (3) the current Survey Status showing whether
survey has been done in that particular unit or was from the
State Site File Data Set. These data were used to partition the
data set for model construction and other descriptive statistics
used in thin report (Chapters 2. 3, 5 and 7). The coordinates of
the southwest corner of each grid unit were encoded by their
Universal Transverse Mercator (UTA) Grid coordinates. This served
as the name of each Unit of Analysis.

115



4,RM77777 = 7 _7777740 7-E "MP TM-Ml

Environmental data were encoded to be used in the predictive
model. The encoded variables were Soil type, Topographic form,
Nearest water, Nearest channel, Geomorphic surface, Ecotore,
Elevation, Low Point (position of unit in relation to the lowest
point within a km radius). From the soils variable certain con-
tinuous variables were generated based on the soil type descrip-
tions. These included yields of soybeans, cotton, and wheat, Soil
pH, Water table depth, Depth to available water, Soil permeabil-
ity, Soil capability class, and Biotic community. All of these
variables are discussed in the next section in profound detail,
and were the basis for the predictive model.

Sgry% c2ntrol daa for all of the units surveyed were re-
* •*. corded on day maps in order to assess the coverage of the project

area (Chapter 3). The following information was encoded from this
data for each unit surveyed: Surface visibility of each Unit,

.... , Last agricultural treatment in the transect, Rain since the last
surface treatment, Current vegetation cover, Space between crew
members (which was usually a function of corridor width and cr^ew
size), Subsurface data on soil texture, Munsell color, Depth of
soil changes and structure for the upper two shovel tests. These
data were then encoded after we returned from the field by over-

- laying the grid on the day maps.

eBr2hQ2i21alS i data were recorded if sites were discovsred in
a transect. These were recorded in the data set when we encoded
the survey information. This included the Site number, Site Type
(whether it was prehistoric or historic site), Site size (an
estimate of what percent of the unit it occupied), and Depth of
the deposit, if known. Site type was utilized in the predictive
model.

CRITICAL RESOURCES AND VARIABLES

When we began working on the Tyronza project in the fall of
1983, we did not know precisely what variables would be good
predictors of site locations. Therefore we examined that project
area's environments and by combining our knowledge of what had
worked in Sparta, we selected a series of variables which we
thought would be good predictors of site location (Table 12). All
of these variables with the exception of Ecotone and Channel
Distance are defined in the Tyronza Watershed reports (Lafferty
et al. 1984: 86-122; 1985a:98-101). In this report we will
discuss only the variables used in the predictive model. Many of
the environmental variables first encoded in the Tyronza data

,' sets were found to be redundant (i.e., co-linearly distributed)
and were eliminated from the model.

One of the problems with this shotgun approach to predictive
modeling is that with so many variables it is likely that many of
them will. be redundant. The first problem dealt with was to
determine which of the variables were redundant and then to
select the variable in each redundant group that was the best

1146
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predictor of site location. This was not particularly
-... straightforward because some of the variables, such as soil

drainage, have qualities which are not exactly the same, while
others, such as crop yield, were very highly correlated.
Determining degrees of redundancy was rather straightforward by
inspection of the correlation matrix and the factor analysis
scores of the total data set. Determining which variable, if any,
was the most important, was guided by the correlation between
site type and how the variable fit into the Tyronza model. This
eventually lead to the selection of the "Utilized Variables"
listed on the right of Table 12.

Table 12. Critical Resources and Variables

.ritical Resources =ngoded Variables Utilized Variables

1. Permanent Water Distance to H20
"Channel Distance Channel Distance

2. Food Resources Biotic Community
Ecotone Ecotone No.
Bu. Soybeans
Cwt. Cotton Cwt. Cotton
Bu. Wheat

3. Firewood (Relatively ubiquitous, Not Modeled)

"4. Construction Material (Relatively ubiquitous, Not Modeled)

5. Location comfort
Drainage Water Table

Depth to Water
Soil permeability
"Soil pH

Slope Topo Form (Flat surface, no variation
and not used)

Exposure
Protection Low point Low point

Channel Distance Channel Distance

Aspect (Not measured - very slight)

S. Hazard (Not measured - redundant with Low Point)
_____-- ------ ------------------

/,
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VARIABLE REDUNDANCY

Determining variable redundancy and the elimination of the
redundant variables was carried out by inspecting the correlation
matrix of the continuous variables in the data set (Table 13).
All significantly correlated variable pairs (i.e., those with
correlation coefficients more than the absolute value of 0.5 and
level of chance correlation of less than 0.0001) were noted and
compared. It was found that the related variables were the most
highly and significantly correlated which supported the findings
of the Tyronza Phase I factor analysis (Lafferty et al.
1984:124), and the Tyronza Phase II correlation matrix (Lafferty
at al. 1985a: Appendix C).

Permanent Water

Two variables were included to reflect the availability of
water to each location in the project area:! (1) Distance to
Water, and (2) Distance to the nearest course of the Mississippi
River whether it was a modern or older scar. Both of these vari-
ables were encoded with "99" if the unit was totally under water.
The correlation matrix indicated that Water Distance was redun-
dant with Channel Distance with correlation coefficient of
0.8842. These were also highly correlated with Soil Permeability
and pH Midpoint. Channel distance was retained because it corre-
lated most highly with Prehistoric Sites.

r3

Five variables were encoded to model the variation in the
food resources (Table 12). All of the variables other than
ecotone were derived from the soils types and showed a high
degree of co-linearity. These five variables were all highly
redundant, several pairs of variables with correlation coeffi-
cient of more than 0.9 were pulled out as one factor (Lafferty et
al. 1984:124). Ecotone was not redundant with the more areal
soils data. Biotic Community was most highly correlated with
prehistoric site types and was retained for the model.

Firewood, construction materials and aspect were not mea-
sured because the former two are relatively ubiquitous and the
latter is very slight and affords little or no protection.

Draircge was measured with four soils variables. These were
all very highly correlated with each other and with the food
resources derived from 'he soil types (Appendix C) and were
sorted as a group into one factor in the Tyronza Basin (Lafferty
at al. 1984:124). When included in a model these all had an
insignificant Chi square and were not included in the model.
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o was controlled for by Topo form. In the Tyronza
studies this was the most highly correlated variable with Site
type, did not correlate significantly with any other environmen-
tal variable, and was not explainable by any of the "Factors".
However, in the Ditch 29 data set, slope was all uniforo surface.
Due to this lack of variation it obviously was not significant
and was not included in the model.

2tgQDjon from floodinn was measured with Low Point, and
indirectly by channel distance. These variables were not highly
correlated with any other variable other than Site Type and were
included in the model.

Hazr from attack as measured by High Point within 1 km was
not measured because previous attempts resulted in this variable
being redundant with Low Point (Lafferty et al. 1984 and 1985a).

In summary the encoding of a fairly large number of datz
categories and the application of data cleaning to these resulted
in the establishment of a relatively nonredundant variable set,
which sorted themselves according to the critical resource cate-
gories defined in the first part of this chapte.r These results
were consistent with the data and models developed in eastern
Mississippi County. The variability exhibited in the Ditch 29
data base indicated that less variation was present than was
presen in the Tyronza Basin.

VARIABLES

Seven variables were retained to include in the model: Water
distance, Low point, High point, Channel distance, Water table,
Biotic community, and Number of ecozone. These variables were
included as the first variables in the earlier full models and
provide a measurement of a full range of important critical
resources in this environment. Below we discuss the nature of
each variable, and their distribution in the sample space.

Qhannel Distanczs (NR-CHPN)

The number of hectometers ( Ihm = 100m) to the closest
channel was encoded for each unit. There were three possibilities
in this project area. Big Lake Swamp, the Buffalo Creek Valley
and Pemiscot Bayou. If a unit was totally in one of these fea-
tures then this was encoded "99" to reflect the low probability
of having a site present. If the feature was present ir only a
part of the unit it was encoded with a "I". This was encoded
before Dr. Succione's analysis was done, which indicated that
previously Big Lake Swamp had extended east nearly to Pemiscot
Bayou. We believe that this error has somewhat distorted the
results.

Even so, nearly 1/4 of the units of analysis were under
water at one time or another (Figure 27). Three locations with
prehistoric sites and five locations with historic sites were
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located in areas which were underwater at one time or another. It
"is probable that especially in Big Lake Swamp there are islands
and remnant levees which were somewhat higher than the surround-
ing lowlands. This variable is significantly and negatively cor-
related with the occurrence of prehistoric sites (i.e., the
closer one is to a channel the more likely there is to be a
site).

w2 Point (LW PT)

Low Point was recorded as the difference in feet between the
elevation of the unit and the lowest point within a Ikm radius of
the unit. This variable systematically measures variation in
local elevation and keys each unit into its relative position
with respect to the lowest point in the nearby topography. This
included the bottoms of the ditches (but not the spoil piles)
and, therefore, may not be metrically equivalent to the
predrainage landscape. it will be systematically representative
of the variation present and serves at least as a relative index
of how dry units were with respect to each other. This variable
has been one of the most important variables with respect to all
of the predictive models generated in all projects. its
importance is not surprising in this environment which is quite
wet. Its high explanatory power in the models is intuitively
satisfying and a real test of the "Dry Foot Hypothesis." A very
low score for this variable means that the unit is as low in the
"landscape as is possible, while a high score means that a
variable is quite high in the landscape.

Low Point distances ranged between 0 and 22 (Lafferty et al.
l9S5a: Table 12) in the Tyronza watershed but only between 0 and
7 feet in the Ditch 29 project area (Figure 28 and Table 14).

~ in Unit (ECOT)

This variable simply reflects the number and type of
ecotones in the unit and, therefore, is an indication of ecotones
and environmental diversity. Theoretically, there were seven dif-
ferent ecotones possible in the project area; however, in
reality there were only two (Figure 29). Over 70% of all units
have no ecotones. The junction between the Relict Braided Surface
and channels was an important determinant of site locations with
over half of this ecotone having sites in them. This has a
significant correlation between prehistoric sites being present
on the indicated ecotone (Table 15). This variable did not-
correlate highly with any of the other variables other than site
type.
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FREQUENCY BAR CHART

SITE_TP ECOT Ecotone FREG CUM. PERCENT CUM.
FREQ PERCENT

absent none ,*************e**e***************C****,** 100 100 48.54 48.54
mB/ABS ****** 11 11i 5.34 53.88
CIaS e0eoc0 11 122 5.34 59.22

prehistoric none 22 144 10.68 69.9iJ
Me/RaS 0 144 0.00 690C/ASS 14 Ise 6.80 76.70

historic none *2 58 6 13.59 90.29
BR/SRs 1 187 0.49 90078
C/ARS 1tee 6 193 2.91 93.69

both none I 20L 3.88 97.57
aE.8 0 o c•.00 97.57

C/RSS 
5 06 2.43 100.00

10 20 30 40 50 60 70 80 90 LO0

FRECUENCY

Figure 29. Ecotones in relationship Site Type.

Table 15. Crosstabulation of Ecotones With Site Types

TABLE OF ECOT BY PREHIST

ECOTiEcotono) PREHISTiPrehistoric Site Found I
FREQUeENCY

PERCENT

ROM PCT I
COL PCT In* lyes I TOTAL

none I 128 I 3C i 758
62.14 I 14 .56 76.70
61001 1 8.9

61.22
me/Ras 12z 12

5083 0:00 5.83
N0AS00 j 0.00

-0934 O0O-
C/RES 1 17 1 91 360:825 9

48.22 9.22f 1 17.48

10.13 38.78 I

TOTAL 157 49 206
76.21 23.7q 100.CO

STATISTICS FOR TABLE OF ECOT BY PREHIST

STATISTIC OF VALUE PROS

CHI-SQUARE 2 22.443 0.000
LIKELIHOOD RATIO CHI-SQUARE 2 22.642 0.000
NANTEL-HAENSZEL CHI-SQUARE 1 16.705 0.000
PHI 0.330

ONTINGENCY COEFFICIET 0.313
CRANES V 0.330

SAMPLE SIZE - 206
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Cotton yields and site tyL3 (CWT C07}

As we saw above, Cotton Yields were most highly correlated
with the occurrence of site types (Table 14) and was highly
redundant with the other measures of areal resources
productivity. Over half of the two highest productive soils had
archeological sites on them. Most of the prehistoric sites were
located on the better soil types, with only & of 49 prehistoric
components located on the lower productivity soils.

Histogram of Cotton Yields for Each Site Type

FREQUENCY BAR CHART
SITETP CWYCOT FREO CUM PERCENT CUM.

"FREE PERCENT

absent 360 2 2 0.97 0.97
4O 4*eeeeaeee*eeo*e*ee eee**a* *5 47 21.84 2z.Z
4 0 a. : 55 3:86 26.70

ssoI.e**e..***************.******.**44 99 21.36 48.06
7.0 1 ******e******** ** * **** 22 121 1IC.68 58.74
800 1 122 G.49 59.22

prehistoric 360 1Z a i2 0.00 59.22
430 5 127 2.*43 61.65
490 0 127 0.00 61.65
550 **22*************** 22 149 iC.6a8 7233
750 e*8**ee* ! 17 3:88 1 76.21$Go sa "5 0 49 76 70

historic 360 0 15a 0.00 76.70
430 ,,e*a* 6 164 2.91 79.61
4•0 100 166 0.97 80.58

1550 e* 17 183 8.25 86.83
750 10 193 4,85 93.69
50o 0 193 0.00 93.69

both 360 0 193 0.00 93.69
430 0 L 194 0.49 94.17
490 0 194 C.00 q4.17
Poo :... 198 1.94 96.12S6 204 2.91 99.03
80o $O 2 206 0.97 100.00

5 10 15 20 25 30 35 *0 45
FREQUENCY

Figure 30. Cotton yields and Site Types.

The four above variables were selected because of their low
co-linearity with each other and high correlation with site type.
Not suprisingly, especially given our work in the Tyronza Basin,
these were sorted out into theoretically explainable groups which
"also corresponded to the factor analysis groups generated in the
Tyronza work. In the next section we will discuss the nature of
the model we have generated and compare it with the models
developed for the Tyronza Basin.
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SITS LOCATION PREDICTIVE MODELS

All of the biophysical variables encoded into the data set
were used to develop the predictive model. The predictive model
used is logistic regression which takes the form:

PI

+ + x)
I+e

Where P is the probability of the predicted event occurring

and e=2.71828, the base of natural logarithms

and is the constant or intercept of the Y axis on a
cartesian plane

and 1, 2,... n are weights or beta regression
coefficients

and x ,x ,•..x are the explanatory variables
2.2 n

This algorithm places tho normal linear regression formula
as an exponent of the denominator which makes the predicted
values vary between e and 1, which are properly interpreted as
probabilities.

The data set used to generate the regression model included
all of the surveyed area plus the 48 units from the state site
files with sites. The units with historic sites were included as
no sites present. This resulted in 206 units used in the model.

Four variables were selected for model development based on
the analysis for redundarzy. The computer selected variables with
the highest correlattons and most significant Chi-square value
and continued adding variables until the excluded variables were
not significant at the .0500 level. Ten variables were excluded
from the model: Near-Water, High-Pt, Water Table, Elevation,
Soybean Yield, Wheat Yield, Soil Permeability, Soil pH, Available
Water and Econo. Four variables were included in the prehistoric
model, which is shown on Table 16.
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Table 16. Alpha and beta coefficients for the prehistoric
logistic equation

2*r-amter Coefien

Intercept (Alpha) •-1.47755030

"Betas: Channel RBS Ecotone (CRBS) 0.45660104
Cotton Yield (CWT-COT) 0.06119333

7 Low point within 1 km (LOWPT) 0.12838319
Hm to nearest channel (NRCHAN) -0.82570791

The variables in the above model have all been standardized.
This means that the beta coefficients in Table 16 are directly
comparable, making it possible to interpret the model. The vari-
"able with the largest absolute beta coefficient makes the great-
est contribution to the model (hm to nearest channel) and that
with the lowest absolute beta coefficient makes the least contri-
bution (Cotton Yield). The negative weight assigned NRCHAN indi-
cates that sites tend to be located on near channels. The posi-
tive weight assigned Low point indicates that sites are located
high above the lowest point in the local landscape. As with the
previous model developed for the Tyronra projects (Lafferty et
al. 1984; 1985a) this model is intuitively satisfying and in
operational accordance with the "Dry Foot Hypothesis," which
states that Mississippian period sites in the Black Bottom of
southern Illinois are located on high dry locations adjacent to
friable soils (cf. Lafferty 1977; Muller 1978).

: \The computer program (Statistical Analysis System's PROC

LOGIST) furnishes a goodness of fit test for the model. This
produced a Chi square value of 31.40 with 4 degrees of freedom.
This score indicates that the model is discriminating between
correct positive responses and correct negative responses at the
0.0001 "9vel of significance. The classification table shown in

* Table 17 presents the results of the model applied to the data
"set which is plotted in Figure 30.

The model, as mentioned earlier, predicts probabilities
ranging from 0 to 1. In order to separate the positive responses
from the negative ones, a decision point of .50 is used by PROC
LOGIST. All scores equal to or greater than .50 are classified as
positive responses and those lower than .50 are classified as
negative responses. For management purposes a slightly lower
threshold might be chosen to make sure that no sites were missed.
Examination of the data set indicates that lowering the cutoff to
0.4 would result in the loss of no sites other than isolated
finds.

1.31



Comparison of this model and those developed earlier in the
Tyronza projects indicates that the model pulled out the same
kinds of variables. Low point and Channel distance (previously
called scar distance) were the same in both models And weighted
in the same direction. Biotic community was a new variable
developed for the Tyronza project and, given the opposite
meanings of the variables are assigned betas in the name direc-
tion for the soils variables previously used in the Phase 1

Tyronza model and the Ditch 29 Model (CWT [hundred weight) of
cotton and soil pH).

These three models are therefore comparable in details,
however, the Phase II Tyronza model, given the greater data base

on which it was developed, appears to be more powerful, having a
much higher Chi square and specificity than the Ditch 29 Model.

------------ --------------------------------------------- -------
I

Table 17. Prehistoric predictive model results

Logit Predictive model far hhother or Not Prehistoric Sites Found

LOGISTIC REGRESSION PROCEDURE

"DEPENDENT VARIABLES PREIIIST Prehistoric Site Found

206 OPSERVATIOhS
157 PREHIST - 0
09 PREHIST I 1
0 COSERVATIONS DELETED DUE TO MISSING VALUES

VARIABLE MEAN MINIMUM MAXIMUM S. 0.

"NR CHAN -7.841E-08 -. 745992 1.56171 1
C-18S :1.52E-08 -0.459061 2.16779 1

-z LOG LIKELIHOOD FOR MODEL CONTAIhING INTERCEPT ONLY- 226,03

MODEL CHI-SQUARE; 30.66 WITH 2 .F. (SCORE STAT.) P.0.0000
CONVERGENCE IN 6 ITERATIONS kTH 0 STEP HALVINGS R 0.357.
MAX ABSCLUTE OERIVATIVE.O.IC220-06. -2 LOG Lo 193.25.
MODEL CHI-SQUARE- 32.77 WITH 2 O.F. (-2 LOG L.R.) P-0.0000.

VARIABLE BETA STO. ERROR CHI-SQUARE P R

INTERCEPT -1.47543494 0.22487965 43.06 0.0OOOSNRCHAN -0.930S7583 :.2984877 9.72 0.0018 -0.185
C.118S 0.46198915 3 155 3024 8.87 C.0029 0.174

CLASSIFICATION TABLE
PREDICTED

NEGATIVE POSITIVE TOTAL

TRU NEGATIVE I 142 is 157

POSITIVE 1: 30 1 1 4

T07AL 1172 s 34 1 206
SENSITIVITY: 38.8% SPECIFICITY: 90.4% CORRECT: 78.22
FALSE POSITIVE RATES 14.1Z FALSE NEGATIVE RATE: 17.4%

C0.757 SOER OYX.O.514 GAMMAe0.549 TAU-A-0.187



CHAPTER 7

INTERPRETATION OF HOLOCENE VEGETATION

IN NORTHEASTERN ARKANSAS

by

Linda J. Scott

and

D. Kate Aasen

INTRODUCTION

Changes in the Holocene vegetation have not been widely
studied in the southern Midwest. Palynological studies of two
locations, Big Lake and Pemiscot Bayou in northeastern Arkansas,
represent a vegetational sequence for the past approximately 9000
years. This study was undertaken as part of a greater examina-
tion of cultural resources and the geomorphology of Ditches 10,
12, and 29 in Mississippi County, Arkansas. The cores from Big
Lake and Pemiscot Bayou represent vegetational changes in the
northern portion of the Southern Forest in the Mississippi
Valley. Previous studies at Big Lake, Arkansas yielded a pollen
column than encompassed only the past 180 years. The pollen
record obtained from this study of Big Lake represents at least
9000 years of vegetation change, while that from nearby Pemiscot
Bayou represents at least 8500 years. These records span a
period beginning prior to the mid-Holocene warm/dry interval
which has been referred to am the Hypsithermal (Deevey and Flint
1957), the altithermal (Antevs 1948), and the xerothermic (Sears
1942), to the present.

METHODS

The pollen was extracted from soil samples submitted by Mid-
Continental Research Associates from northeastern Arkansas. A
chemical extraction technique based on flotation is the standard
preparation technique used in this laboratory for the removal of
the pollen from the large volume of sand, silt, and clay with
which they are mixed. This particular process was developed for
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extraction of pollen from soils where preservation has been less
than ideal and pollen density is low.

Hydrochloric acid (10%) was used to remove calcium carbo-
nates present in the soil, after which the samples were screened
through 150 micron mesh. Zinc bromide (density 2.0) was used for
the flotation process. All samples received a short (30 minute)
treatment in hot hydrofluoric acid to remove any remaining
inorganic particles. The samples were then acetolated for 2
minutes to remove any extaneous organic matter.

A light microscope was used to count the pollen to a total
of 100 to 200 pollen grains at a magnification of 430x. Pollen
preservation in these samples varied from good to poor. Compara-
tive refei-ence material collected at the Intermountain Herbarium
at Utah State University and the University of Colorado Herbarium
was used to identify the pollen to the family, genus, and species
level, where possible.

Due to the abundance of 12 microspores in some of the
core sediments from both Pemiscot Bayou and Big Lake, this taxa
was excluded from the total pollen sum. The frequency of Isoetes
"was calculated separately on the same base as the pollen sum.

DISCUSSION

Arkansas. is part of the Southern Floodplain Forest Section
of the Southeastern Mixed Forest Province. Irregular Gulf
Coastal Plains and Piedmont comprise this province where 50 to
80% of the relief are gentle slopes. Relief varies between 100
and 600 feet (30 to 180m) on the Gulf Coastal Plains and 300 to
1000 feet (90 to 300m) on the Piedmont. The flatter coastal
plains have gentle slopes and local relief of less than 100 feet
(30m). Streams within this province are sluggish, and marshes,
lakes and sl amps are numerous.

Arkansas enjoys a basically subtropical climate, as does
most of the southern Atlantic and Gulf coastal United States.
This pattern is characterized by absence of really cold winters,
and the presence of high humidity especially in summer (Bailey
19801 22-25)i. The subtropical climate is approximately uniform
throughout the Southern Mixed Forest Province. Winters are mild,
and summers are hot and humid. The average annual temperature is
60 to 70 F ý15 to 21 C), while precipitation averages 20 to 60
inches annua ly. This rainfall is fairly evenly distributed
throughout the year, but peaks occur in mid-summer or early
spring when most of the rain falls in thunderstorms. Precipita-
tion in this region exceeds evaporation, but summer droughts do
occur. Growing season is approximately 200 to 300 days. While
frost occurs nearly every winter, snow is rare in the Southestern
Mixed Forest Province.
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The eastern United States, although now farmland and second
ary forest, was largely a region of deciduous forest at the time
of European settlement. Vegetation in the area of Arkansas from
which the cores were taken may be characterized as a Southern
Mixed Forest. Southern Mixed Forest comprises approximately one
third of Arkansas's east half. A wedge of oak and pine forest
dominates to the south covering Arkansas's southwestern flank.
To the north, and extending over northwestern and central
Arkansas, a deciduous forest-prairie mosaic dominates (M. Davis
1983.166). This region of northwestern and central Arkansas is a
mosaic of forest and scub interspersed with areas of prairie.

Braun (19- •) and Kuchler (1964) have mapped and described
the vegetation of the eastern United States. However, few
quantitative data on forest composition are available. Regional
maps of natural or potential vegetation are generalizations
expanded from detailed studies of old growth forest thought to be
representative of natural vegetation. Relatively little is known
of the way in which modern secondery or tertiary forests differed
from the original forest which covered this region. There are
problems with reconstructing the forest history of the region
whose modern vegetation is so poorly understood.

The southeastern. United States is thought to have served as
the principle proglacial refuge for plant and animal taxa that
recolonized deglaciated landscapes during interglacial times.
The Southeast contains a diversity of physiographic regions and

. .plant communities, richness of woody and herbaceous plants, and a
large number of endemic plant species (Delcourt and Delcourt
S1985a1}. Lake and bog environments thought to be suitable fnr

* plant fossil preservation were considered to be extremely scarce
south of the glacial margin, with the exceptions of the "Carolina
Bay" lakes alonN the Atlantic coastal plains (Buell 1939, 1945a,
1945b, 1946), and of the karst ponds in the lake districts of
Florida, where early palynological research was focused. Early
research outside these two regions focused initially on coastal
peat deposits (J. Davis 1946), river terrace deposits with
organic lenses associated with Pleistocene megafaunal assem-
blages (Brown 1938), or preliminary analysis of isolated peat
"bogs (Sears and Couch 1932; Sears 1935; Potzger and Tharp 1943,
1947). All of these studies have allowed broad patterns of late
"Quaternary vegetational and climatic change for the Southeast to
be reconstructed (Delcourt and Delcourt 1985:2; Whitehead 1973;
M. Davis 1976, 1981, 1983; Delcourt and Delcourt 1979, 1981,
1983, 1984a, 1984b).

Numerous pollen studies document the movement of vegetation
across the Southeast during the Quaternary period. By 16,500 BP,
climatic amelioration following the full-glacial had already
begun at sites located near the southern boundary of the boreal
forest. A decline in the dominance of diploxylon pine accompa-
nied increasing populations of more mesic boreal and cool deci-
duous taxa (Delcourt and Delcourt 1985:18). Spruce and fir fre-
quencies increased during the Late Wisconsin late-glacial inter-
val 1169500 to 12,500 BP). Delcourt and Delcourt (1985) inter-
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pret the expansion of Picea and Abies to indicate cool climatic
conditions and increased precipitation during the summer gowing
season. On the uplands adjacent to the Lower Mississippi Allu-
vial Valley, cool temperate deciduous trees increased during the
late-glacial and warm temperate taxa began a northward migration
(Delcourt et al. 1980). As the climate became warm during the
transition between the full-glacial and late-glacial, deciduous
trees within Alabama, Georgia, and South Carolina moved from
their glacial refuges and migrated northward. 'Later, the transi-
tion between the Pleistocene and Holocene (12,500 BP) is marked
by a change in dominance from boreal to temperate plant communi-
ties. Towards the end of this interval, oak (Quercus) and hickory
(Gerya) expanded to accomodate the increasing mean temperatures
and the exter-ded growing season. Boreal species could no longer
tolerate the ameliorating climatic conditions.

During the Early Holocene Interval (12,500 to 8500 BP), cool
temperate mesic trees continued their northward expansion
throughout the mid-latitude southeastern United States. Early
Holocene forests, however, were different in composition and
major dominants than those of the latev- Holocene (Delcourt and
Delcourt 1985:19). By 10,000 years ago pine and spruce forests
were replaced by deciduous forests of white pine, hemlock, and
beech (Whitehead 1981). Pollen records from sites that span the
12,500 to 8500 year period (Anderson Pond, White Pond, Cahaba
Pond) show that Q rL•ainus dominated the pollen spectra
(Delcourt 1979). At Cahaba Pond, beech pollen dominated along
with a significant amount of hornbeam, oak, hickory, elm, and ash
betweem 12,000 and 10,200 (Delcourt et al. 1983). Different
from the forests of today, species of mixed coniferous and broad-
leaf deciduous occurred together. Bald cypress (Taxodium
.jtich!un), a coastal species, extended inland during this time
period, and white pine (Pinus strobus) and hemlock (Tsuga) ranged
southward of their present extent into central Alabama. Late
Wisconsin forests in Tennessee contained ironwood, which coontri-
buted 20% of the arboreal pollen between 12,500 and 9000 years
ago (M. Davis 1983: 172). Delcourt (1979) interprets the larger
frequencies of ironwood pollen between 12,000 and 9000 years ago
as evidence for mesic conditions relative to the present climate
of Tennessee. Other arboreal contibutors included spruce, oak,
hickory, sugar maple, white ash, elm, fir, and many mesic taxa.
Pine pollen, however, is absent. This forest was replaced 9000
years ago by a xeric assemblage dominated by oak and sweet gum
(Delcourt 1979). Farther north in the West Virginian Mountains,
deciduous forest had expanded by 12,000 years ago (Watts 1979).
Oak, hemlock, and hickory replaced spruce and pine in the valleys
of Virginia (Craig 1969).

Modern floristic regions developed in the late and middle
Holocene as conditions changed fvrfnr cool-temperate to warm-tem-
perate. The Prairie expanded eastward in the midwestern United
States during the Middle Holocene Interval (8500 to 4000 BP).
Mesic forests were replaced by a xeric woodland of oak and pine
approximately 5000 BP. This warmer and drier Hypsithermal inter-
val was witnessed in the mid-latitudes of the Southeast west of
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the Appalachians as well. Forest communities in Tennessee became
meric during this interval (Delcourt 1979). A warm and wet
climate was evidenced in the southern Appalachian Mountains and
Gulf Coastal Plain. Coastal Plain taxa favoring wetland
environments inhabited sag ponds in the Ridge and Valley of
central Alabama (Delcourt at al. 1983) and northwestern Georgia
(Watts 1970). By 6500 BP, pollen evidence indicates that Coastal
Plain species had migrated to Cades Cove, east Tennessee during a
warm and wet interval. The diversity of species within the Great
Smoky Mountains regions reflects the mingling of elements of
alpine tundra, boreal forest, deciduous forest, and evergreen
forest, and the location of relict habitats of these species
during the Quaternary.

The dominant species of the Southern Evergreen Forest
shifted during the middle Holocene. By 5000 BP, forest once
dominataed by xeric oak and hickory species were replaced by
southern pine species (Delcourt 1980; Watts 1969, 1975a; Watts
and Stuiver 1980; M. Davis 1983). Even in Tennessee, where pine
was never abundant, pine pollen frequencies increase (M. Davis
19831 179). Delcourt and Delcourt (1985) attribute this shift to
pine as a result of the strengthening of the Tropical Airmass,
intensification of hurricane frequency, and an increase in fire
frequency. The Southeastern Evergreen Forest remained intact on
the upland interflueves of the Gulf Coastal Plain during the
transition between the last glacial/intergalcial cycle. Changes
in the forest composition reflect changes in effective precipita-
tion and fire frequency during this interval.

During the Late Holocene Interval (4000 BP to the present),
spruce and fir expanded locally at mid- and high elevations in
the central and southern Appalachian Mountains as a result of
minor cooling conditions (Barclay 1957; Watts 1979; Shafer 1984;
Delcourt and Delcourt 1984a, 1985; Delcourt 1985; M. Davis 1983).
Davis (1983) attributes this boreal expansion to a cooling epi-
sode as well, although she notes the time of this occurrence
varies between 5000 and 1000 BP depending on the particular
section of the Southeast examined. Meanwhile, American chestnut
(Q'jtjr_ •qntat) expanded northward and increased in abundance
in the southern and central Appalachians (Delcourt and Delcourt
1981). Today, extensive Appalachian oak-chestnut forest are the
result. Also in the late Holocene, shortleaf pine (Pinus
igngtin ) migrated northward and expanded its range into the
Ozarks of Missouri and eastern Oklahoma (Albert and Wykoff 1981;
Smith 1984). Pocosin wetlands filled in the Carolina Bays along
the Atlantic coastal plain (Whitehead 1965, 1973, 1981), and
coastal swamps expanded (Spackman et al. 1966; Whitehead and Oaks
19791 Cohen et al. 1984).

The impact of the American Indian on native vegetation has
ilso been noted in late Holocene pollen records from the South-
east. Occasional pollen representing cultigens has been
recovered. Large Low-spine Compositae frequencies, Cheno-am,
Portulacaceae, elnlg spp. and RM indicated that areas of
disturbed ground occurred at Tuskegee Pond, and reflected
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expanses of open landscape on terraces adjacent the Little
Tennessee River.

Forest trees which are widespread throughout the Southern
Forest zone and occur frequently as dominants or subdominants
include oak (Quercus) and hickory (•Ca ). These trees include
numerous species that occupy a diverse range of moisture and
topographic gradients, displaying adaptation to a wide range of
ecological conditions.

The Lower Mississippi River Valley abounds with large, per-
manent oxbow lakes which were formed when river meanders were cut
off. Sediments in these oxbow lakes is frequently the best
source for examining the Holocene pollen record (Delcourt and
Delcourt 1985). Big Lake, which was cored for pollen and geomor-
phic analyses, represents the Right Hand Chute of the Little
River. The sediment cored appears to represent braided stream
facies in the lower portion, followed by channel fill and Little
River alluvium. Pemiscot Bayou represents a meander channel fill
exhibiting several cycles. Cores were extracted from both loca-
tions for palynological examination to obtain data pertaining to
the paleoenvironment.

To facilitate the description and interpretation of the
pollen diagrams from the two pollen cores from Pemiscot Bayou and
Big Lake, the diagrams are divided into several pollen zones,
each of which is considered to have some degree of internal
uniformity in relation to vegetation or climatic perameters con-
trolling that vegetation. The pollen diagrams from both Big Lake
and Pemiscot Bayou may be divided into four pollen zones each,
which are labeled, solely for convenience, as A, B, C and D. The
zones were not selected for resemblance to zones from any other
palynological study, although the two diagrams wer(. compared to
one another in selecting the zone locations. The Pemiscot Bayou
diagram will be discussed first, followed by a discussion of the
pollen zones from Big Lake.

The category "9n2Lr di" pollen encompasses both
genera, since broken and crushed IaxodI1M pollen cannot be dis-
tinguished from •niR pollen. No clear exit papilla (Kapp
1969) were observed on any of the grains, although cypress is
recorded in the present vegetation at Big Lake, and was recovered
in small quantities in other samples analyzed by James King from
the past 180 years at Big Lake (King 1980). He, also, notes that
IAIQi!LM may be present in his 2 e9s pollen category due to
the similarity of the pollen grains morphologically, and the fact
that many grains were broken and crushed. Many of the pollen
grains from both Big Lake and Pemiscot Bayou were crushed and
broken, and in a relatively poor state of preservation.
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A nearly basal date of 8530 + 300 was obtaine'4 from a depth
of 14.5 to 17 feet (Beta 17030) in the Pemiscot Bayou core, which
had a total depth of 19 feet (Table 18). This was the lowest
level of the core to contain a sufficient organic content to
provide a radiocarbon age. At Pemiscot Bayou, this lowest zone
(Zone A) extends from the base of the core to a depth of ap-
proximately 13 feet (samples 20-17). Zone A is typified by
moderate frequencies of ,uercus pollen, small quantities of other
tree pollen, including Corylaceae, 92=i, gn i~erus/Taxodium,
61guidambar, einus, Bali , and Ulmus (Figure 31, Table 19). The
non-arboreal component of this zone is dominated by Low-spine
Compositae, and the Cheno-am pollen is noted as being sub-domi-
nant. Much smaller quantities of Artemisi, High-spine
Compositae, Cyperaceae, E2edga, Gramineae, Liliaceae, and
Rosaceae pollen were recovered. Isolated microspores belonging
to jsoetes were recovered from this level, indicating the
presence of standing or slow-moving water. Various spores,
several of which may have been derived from ferns, were also
observed in these samples. The character of the pollen record at
this level, which encompasses the radiocarbon age 8530 BP, indi-
cates a mixture of bottomland forest, weedy open ground, and at
least some open-water swamp communities.

J2gtg2 (quillwort) is an aquatic plant that produces both
microspores (male) and megaspores (female) in alternating cycles.
The megaspores may range from 280 to 650 microns in diameter. A
150 micron mesh was used to screen the larger organic fraction
during the extraction process to remove sands and large organic
particles. Therefore, no megaspores Were expected in the pollen
samples, although microspores were quite numerous in some
samples. Isoetes may grow in depressions, on wet shores, in
shallow water, in fresh ponds, in slightly brackish water, or in
streams (Fernald 1950:16-19).

The pollen evidence from Zone A indicates that by 8500 BP
and probably earlier, as at least one sample predates that age,
many of the bottomland arboreal species were growing in this
portion of the Mississippi River Valley. Oak (Quercus) was well
established, and both hickory (CrYa) and the hazel family
(Corylaceae), as well as willow, were regular components of the
landscape. Pine and juniper are noted in the pollen record, and
probably occupied drier slopes. Cypress may be included in the
juniper counts, and may also be present by this time. Very small
quantities of both sweet gum (Liquidambar) and elm (Ulmus) are
noted early in the record, establishing their presence in the
area by 8500 BP.

Zone A is followed by Zone B (samples 16-10), which contains
evidence of numerous changes in the pollen record. Quercus has
increased its dominance in the Southern Forest, and many of the
arboreal species have also increased their numbers. Most noteable
are the increases in Car, Juniperus/Taxodium and Pinus pollen.
Both juniper and pine may be associated with increasingly dry
conditions. King and Allen (1977) note that the increase in pine
and juniper pollen suggests that the Ozarks were undergoing
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TABLE 18
-ROVEnIENCE OF POLLEN SAMPLES FROM PI.*IISCOT BAYOU

Approx
Depth
in cm
below

Sample core Core Munsell Huri- Soil Description Pollen
No. top Unit (ft) Soil Color zon (Grain Size) Counted

1 4 0.0-0.5 1OYR3/I1-2 Ap Clay, silty medium sand 200
2 65 2.0-2.5 I0R5/2 Cg2 Medium to fine sand, 100

to 4/2 little silt, iron stains
3 95 3.0-4.5 1OYR4/2 2Cg Silt with little clay, 200

very fine sand
4 138 4.5-5.0 10Y114/1 3Abl Clayey silt 200
5 159 5.0-5.5 1OYR2/1 3Ab2 Silty clay 100
6 169 5.5-6.0 1OYR4/2 3Cg Silty clay, ironstains 100
7 185 6.0-6.5 1OYR3/1 4Ab Silty clay 200
8 207 6.5-7.0 1OYRS/2 4CgI Silty clay, sand lenses, 100

to 5/1 magnesium nodules
9 239 7.5-3.5 10YR5/2 4Cg1 Silty clay, sand lenses, 200

to 5/1 magnesium nodules, iron
stains

10 277 9.0-9.5 1OYR5/2 4 Cg2 :edium sand, magnesium 100
and iron stains

11 286 9.0-9.5 1OYR6/2 4Cg3 Silty clay, iron and 100
magnesium stains

12 312 10.0-10.5 10YR6/2 4Cg3 Silty clay, magnesium 200
and iron stains

13 323 10.5-11.0 1OYR6/2 4C '-edium sand within silt, 200
magnesium and iron stains

14 342 11.0-11.5 1OYR5/1 4Cg4  Silty clay with some 100
aedium coarse sand, some
iron and few magnesium
stains

15 348 11.0-11.5 10YR5/1 4Cg4 Silty clay with some 100
medium coarse sand, some
iron and few magnesium
stains

16 370 12.0-12.5 1OYR4/2 5Ab Sandy clay loam 100
17 415 13.5-14 1OYR6/1 5Cg Silty clay with coarse 100

sand, magnesium nodules
18 457 15.0-15.5 10YR6/1 6Ab. Silty clay with coarse 100

sand, magnesium nodules,
oxidization banding

19 495 16.0-16.5 10rY.5/1 6Cgl Silty clay with little 100
sand, bedded, sand and
gravel lenses, mottled

20 582 18.5-19.0 1OYR5/I 6Cgl Silty clay with little 100
medium sand, mottled
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TABLE L9
POLLEN TYPES OBSERVED AT BIG LAKE AND P124ISCOT BAYOU

Scientific Name Common Name

ARBOREAL POLLEN:
Abies Fir
Alnus Alder
Corylaceae Hazel family
Carva Hickory
Juglans Walnut
Juniperus Juniper

Taxodium Cypress
Liquidambar Sweet gum
Nyssa Black gum, tupelo gum
Picea Spruce
Pinus Pine
Quercus Oak
Salix Willow
Tilia Basswood
Ulmus Elm

NON-ARBOREAL POLLEN:
Cheno-ams Includes amaranth and pigweed family
Compositae: Sunflower family

Artemisia Sagebrush, wormwood
Low-spine Includes ragweed, marsh-elder,

cocklebur, etc.
High-spine Includes aster, sunflower, etc.
Liguliflorae Includes dandelion and chickory

Cruciferae Mustard family
Cyperaceae Sedge family
Eleagnaceae Russian olive family
Ephedra Mormon tea
Euphorbiaceae Spurge family
Gramineae Grass family
Haloragaceae Water-milfoil family
Labiatae Mint family
Leguminosae Pea family
Liliaceae Lily family
PolyRonum Smartweed
Potamogeton Pondweed
Ranunculaceae Buttercup family
Rhamnaceae Buckthorn family
Rhus Poison ivy, Sumac
Rosaceae Rose fawily
Rumex Dock
Sambucus Elderberry
Sanguiraria Bloodwort
Saxifragaceae Saxifrage family
Scrophulariaceae Figwort family
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TABLE 19 (Continued)

Scientific Name Common Name

Solanaceae Potato/tomato family
S~haealcea Globe mallow
W.phlSparganium Cattail/Bur-reed
Umbelliferae Parsley/carrot family
Viola Violet

Isoetes Quillwort
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drought-related vegetational changes. Zone B does not appear to
be markedly drier than Zone A in the Pemiscot Bayou pollen
ruf'ord, as increases in Salix (willow) pollen are noted, as is
tn& presence of pollen from Potarnoeton and TYA/SArR•nru,
both of which represent plants which grow in wet habitats. In

addition, lsoetes microspores were recovered from the base and
top of this zone. The pollen record for Zone B indicates that
the local environment was considerably more forested than it had
been previously or is at present. This zone contains evidence
that the bottomland forest habitat had expanded considerably.
Although no radiocarbon age was obtained from sediments within
this zone at Pemiscot Bayou, the zone may be compared to Zone B
at Big Lake, which had as its lower sample, a sample which was
part of a unit which reported a radiocarbon age of 6450 BP. This
suggests that Zone B at Pemiscot Bayou extended from approximate-
ly 6500 or 7000 BP to approximately 4000 or 3500 BP. The ending
dates for this zone are extrapolated from ages obtained for
sediments within Zone C at both Big Lake and Pemiscot Bayou.

Zone C (samples 9-4) at Pemiscot Bayou is characterized by a
dramatic decrease in Quercus pollen, as well as a reduction in
most of the bottomland arboreal pollen types. There was a
corresponding increase in the Low-spine and High-spine Compositae
pollen in this zone. This zone also records a dominance by
Iletes microspores. These microspores were not included in the
pollen count, but their frequency was calculated by the same
method as the pollen frequencies. The central portion of Zone C,
which contained the largest frequencies of Low-spine Compositae
pollen, was dominated by 1soetes microspores. They occurred
approximately two to five times as frequently as all of the
pollen types combined.

The morpholog-.c group of Low-spine Compositae pollen in-
cludes primarily the following four pollen types: Ambrosia,
Fransera, jyg, and Xanthium. These four genera all thrive in
"waste places or disturbed areas. Ia (marsh-elder or highwater-
shrub) is noted to grow in saline marshes and alluvial or moist
soils, while Xanthium (cocklebur) grows in bottomlands and low
grounds, and on shores and waste places. The association of
Isoetes microspores, which represent a plant that thrives in open
water, and Low-spine Compositae, which includes at least 2 genera
which grow in moist ground or at the edge of streams, suggests
that Zone C was one which experienced an increase in moisture, or
a raising of the water table, which inundated much of the bottom-
land that formeoly a;upported the bottomland arboreal trees. A
radiocarbon age of 3160 + 110 is reported for a depth of 5 to 7
feet at Pemiscot Bayou (Beta 17029). This encompasses the
central, most moist, portion of the pollen record.

Zone D (samples 3-1) represents the most recent deposits at
Pemiscot Bayou. This zone contains evidence of an increase in
the QUa s (oak) population, as well as a general increase in
arboreal (tree) species. This indicates an expansion of the
bottomland arboreal habitat post 3000 BP, and probably much more
recently. An increase in Cheno-am pollen is recorded in this
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zone, and may indicate an increase in the disturbance of the
ground, or that members of thia group of plants are the most
abundant of the plants colonizing the unforested areas. The Low-
spine Compositae pollen decreases throughout this zone, sug-
gesting a continued drying of the area following the extremely
wet episode recorded in Zone B. The upper portion of the pollen
record at Pemiscot Bayou is truncated and provides no evidence of
short-lived changes that may have occurred in the vegetation
during the past 2000 to 3000 years.

Big Lake was cored to a total depth of 19 feet. The lower
portion of the pollen column (20-22.5 feet) yielded a radiocarbon
age of 9050 + 150 BP (Beta 17028) (Table 20). The lowest three
samples (samples 15-13) from the Big Lake core represent the
lowest zone, Zone A. Sample 12, the uppermost sample of this
zone, was combined with sample 11 to yield a radiocarbon age of
6450 t 200 BP at a depth of 16 to 18.5 feet (Beta 17027). This
provides a date range for Zone A at Big Lake of approximately
9000 to 6500 BP. This zone exhibits rather high frequencies of
gercus and CA=A pollen, indicating a well-developed bottomland
arboreal community (Figure 32, Table 19). In addition, the
Lig•@j!C population appears to be significant in this area.
Small quantities of Juninerus/Taxodium and Pinus pollen were also
recovered in this zone. The non-arboreal component of this zone
is relatively small, and includes primarily Cheno-ams and Low-
spine Compositae. Small quantities of Gramineae (grasses) and
Liliaceae (lily family) were also recovered regularly. The
presence of Ti a/SACaamnj pollen indicates the presence of
open water or moist ground in the vicinity during this zone.
•222t22 microspores were also recovered at the base of the pollen
record indicating the presence of open water or moist ground.

Zone B is represented by only three pollen samples--two at
the beginning of the zone and another at the end (samples 12-9).
An increase in Due cus pollen is recorded at the beginning of the
zone, but a decline follows. In contrast, 6ggidambar increases
throughout the lower portion of the zone. Cara decreases and is
not as important an element of the bottomlands arboreal communi-
ty, although it it still present in significant numbers. Rela-
tively small quantities of non-arhoreal pollen are recorded. The
end of this zone exhibits a moderately high frequency of Quercus
pollen. Fluctuating guercus pollen frequencies are noted
throughout Zone B at Pemiscot Bayou, suggesting that the same
phenomenon is at work in the Big Lake record, but appears dif-
ferently due to a truncation of the pollen record in this zone.
Il! t2 microspores are observed in the pollen record at Big Lake
in larger frequencies than at Pemiscot Bayou, suggesting that Big
Lake supported open water during this interval which is charac-
terized at Pemiscot Bayou as being dominanted by bottomland
arboreal species. The base of Zone B is defined by a radiocarbon
age in samples 11 and 12 combined (6450 ± 200BP), whereas the top
of the zone is defined by a radiocarbon age of 3500 ± 150 BP in
the sample above the top of the zone.

Zone C (samples 8-7) yielded a radiocarbon age of 3500 + 150
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BP in sample 7 at a depth of 9-11 feet (Beta 17026). This zone
corresponds directly with Zone C at Pemiscot Bayou. It exhibits
a dramatic increase in Low-spine Compositae pollen, as well as

2Bsetes microspores. Decreases are registered in all arboreal
pollen types, and is very noticeable in the Quercus pollen. The
bottomland arboreal habitat appears to have been constricted from
at least 3500 BP until after 3000 BP. The area of open water and
swampland appears to have increased significantly during this
period. The large quantity of Low-spine Compositae pollen
observed in samples 7 and .8 at Big Lake and samples 5 through 7
at Pemiscot Bayou were predominantly a type that was not observed
in large frequency in any of the other samples. This change
indicates that there was a change in species, if not genus, of
Low-spine Compositae during the wet interval of Zone C at both
Big Lakq and Pemiscot Bayou. The pollen was in a poor state of
preservation at both locations, so identification to genus was
not possible

Zone D (samples 6-1) represents a period of time post-3000
BP, and perhaps more recent. The depth of this zone compared to
Zone D at Pemiscot Bayou indicates that large quantities of
sediment have accumulAted at Big Lake in the recent past. There-
fore, the resolution of paleoenvironmental conditions over this
period is considerably better at Big Lake than at Pemiscot Bayou.
Both the Low-spine Compositae and Isoetes populations decline
towards the beginning of Zone D, and Quercus and Car! pollen in-
crease, indicating an increase in the size of the bottomland
arboreal habitat and drying of the wet areas, compared to
approximately 3500-3000 BP. There is also an increase in the
Juni2erus/Taxndiu and Pinus pollen frequencies, suggesting a
drying episode, which reverses itself toward the top of the zone,
where Salix avid Low-spine Compositae pollen both increase. iTnt
pollen is noted occasionally throughout Zone D, indicating the
presence of open water in the vicinity.
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TABLE a0
PROVENIENCE OF POLLEN SAMPLES FROM BIG LAKE

Approx
Depth
in cm
below

Sample core Core Mnsell Horn- Soil Description Pollen
No. top Unit (ft) Soil Color zon (Grain Size) Counted

1 1.3 0-1.5 1OYR4/2 Bw Clayey silt with fine 200
sand

2 69 2.0-2.5 1OYR4/1 Cg Silt with very fine 200
sand

3 94 3.0-3.5 1OYR4/1 Cg Clayey silt 200
4 124 4.0-4.5 10YR4/1 2Ak Clayey silt 200
5 170 5.0-5.5 10YR4/1 )C, Silt with clay and fine 100

sand
6 226 7.0-7.5 1OYR5/1 2Cg Silt with clay and fine 200

send
7 257 8.0-8.5 1OYR4/2 3Cgl Sandy clay loam, fine 100

sand, oxidation noted
8 297 9.5-10.0 1OYR5/1 3Cg2 Silty fine sand, 100

magnesium nodules,
oxidation increases

9 353 11.5-12.0 5Y5/1 3Cg3 Sandy clay loam, bedded 100
10 404 13.0-13.5 5Y5/1 3Cg3 Sandy clay loam, bedded Insuff
11 419 13.5-14.0 5Y5/1 3Cg3 Sandy clay loam, bedded 100
12 490 16.0-16.5 5Y4/1 4Cg Silty clay, mottled, 100

iron and magnesium
nodules

13 556 18.0-18.5 5Y4/1 4Cg Silty clay, mottled, 100
iron and magnesium
nodules

14 617 20.0-20.5 5Y4/1 4Cg Silty clay, mottled, 100
iron and magnesium
nodules

15 676 22.0-22.5 5Y4/1 4Cg Clayey silt lens within 200
silty clay unit
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SUMMARY AND CONCLUSIONS

Palynological analysis of two cores from Pemiscot Bayou and
Big Lake in northeastern Arkansas has focused on paleoenvironmen-
tal reconstruction for this area during most of the Holocene.
Records for the past approximately 9000 years were obtained from
both cores, although certain intervals were represented better in
one core than another. The Pemiscot Bayou core contained the
best record from approximately 9000 BP to post-3160 BP. The Big,
Lake core, on the other hand, contained the longest record post-

!3500 BP. The two pollen records are complimentary and exhibit
many of the same landmarks, although local response to paleoenvi-
ronmental change was not identical.

Comparison of the Pemiscot Bayou and Big Lake pollen records
* with regional ýpaleoenvironmental interpretations nlaces these

records within perspective. No evidence of an interval dominated
by pine, fir, and spruce pollen was recovered from the base of
either core. Instead, both pollen records demonstrate the pre-
sence of oak (Quercus) and hickory (Caa) pollen in Zone A,

4• which agrees with the defined regional vegetation typical of the
Early Holocene (12,500-8500 BP) (Delcourt and Delcourt 1985).
The Early Holocene oaK and hickory forests are more well
developed at Big Lake than at Pemiscot Bayou, which displays a
dominance of oak pollen, suggesting an oak forest mixed with

, .: herbaceous communities, which appear to have been primarily
Cheno-ams and Low-spine Compositae. The presence of ponded or
moving water i's noted in the sgotges and yp/tIeSaLgnium
frequencies.

The Middle Holocene regional vegetation notes an increase in
swet gum iidambar) pollen. Such an increase is observed at

Big Lake near the end of the Early Holocene and into the early
portion of the Middle Holocene, and at Pemiscot Bayou throughout
the Middle Holocene (Zone B). The increase in sweet gum occurs
in response to drying conditions. Both oak (Quercus) and pine
(eings) pollen are also noted to increase under these conditions
and are noted to increase regionally during the Middle Holocene
(Delcourt and Delcourt 1985). Expansion of the oak and pine
populations are noted especially in the core from Pemiscot Bayou,
which contains the longest record from the Middle Holocene inter-
val. This interval records the expansion of the bottomland
arboreal habitat and upland forested habitats and contraction of
swampy areas, probably in response to lowering of the water table
and/or drying conditions. This change appears to have lasted
several thousand years (6500-4000 or 3500 BP) at Pemiscot Bayou
and Big Lake. Drier conditions are also recorded at Old Field
in southeastern Missouri between 8700 and 5000 BP, when the
grassland expands at the expense of the bottomland community.
This indicates that the Prairie Peninsula moved closer to Pemi-
scot Bayou and Big Lake during this period of warmer, drier
conditions. These conditions appear to have persisted approxi-
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mately 1000 years longer at Pemiscot Bayou and Big Lake than they
did at Old Field, where a gradual cooling was accompanied by more
moist conditions.

Zone C marks the beginning of the Late Holocene (4000 BP) at
Pemiscot Bayou and Big Lake. Unlike the Old Field record, these
two cores display a relatively abrupt change to wet, swampy
conditions. The bottomland arboreal habitat is severely
restricted during this interval, and the vegetation appears to be
dominated by plants adapted to wet, swampy conditions, including
a Low-spine Compositae arid Isoetes. This interval of wet, swampy
conditions appears to be relatively short-lived, as the Low-spine
Compositae and Isoetes decline rapidly after 3000 BP at both
Pemiscot Bayou and Big Lake. Spackman et al. note that coastal
swamps expanded during the Late Holocene, which may correlate
with the increase in swampy habitat in these records from approx-
imately 4000 or 3500 BP to post-3000 BP.

The end of tha Late Holocene is marked by a return to condi-
tions favoring the establishment of bottomland forests dominated
by oak in Zone D at both Pemiscot Bayou and Big Lake. Cypress is
included in the Junigerus/Taxodium frequencies, and cannot be
separated from juniper. Pines increased during the Late Holocene
at Big Lake, but declined below thm surface. Spruce is rnced to
expand elsewhere during the Late Holocene (Delcourt ancý Del~.;
1985), and is noted sporadically throughout the Late Holocene
pollen records at both Pemiscot Bayou and Big Lake in Zcnes C and
D, suggesting long distance transport. The cooling trend
reported elsewhere is not specifically observed in these records.
The resolution obtained in King's (1980) study of Big Lake for
the past 180 years cannot be duplicated in this pollen record
from Big Lake due to sampling constraints and compaction of the
core. Therefore, changes vecorded in King's study are not evi-
dent in the single sample that may approximate his study in age
at the top of the pollen column.

Paleounvironmental interpretations gleaned from the pollen
record at Pemiscot Bayou and Big Lake indicate that the local
vegetation regime has fluctuated between one dominated by bottom-
land arboreal habitat and supporting smaller swampy herbaceous
communities, to being dominated by swampy communities, thus re-
ducing the bottomland forests. The composition of the bottomland
arboreal habitat has varied from interval to interval, although
diverse vegetation is recorded for both the Middle Holocene (Zone
B) at P mmiscot Bayou and the end of tVe Late Holocene (Zone D) at
Big Lake. A single episode of inundation was recorded between
approximately 4000 or 3500 BP and post-3000 BP at both locations.
The vegetation patterns displayed at both Pemiscot Bayou and Big
Lake conformed to the general regional patterns, although local
variations were observed.
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CHAPTER 8

SITE SIGNIFICANCE

by

Robert H. Lafferty III

INTRODUCTION

In this chapter the significance of the cultural resources
discovered in the Ditch 29 survey area is assessed in terms of
the National Register of Historic Places (NRHP) criteria. Signi-
ficance in terms of these criteria has developed over the past
century and is legally embedded in the laws and regulations of
the Federal Government (Federal Re tr 1976,1977a). The
development of this concept has been extensively discussed (cf.
extensive summary in Lafferty et al. 1984:133-137) and will not
be recapitulated here. Below I briefly define these criteria as
currently used. The temporal span of the resource base is then
discussed. Pertinent research questions are specified from the
State Plan (Davis 1982) for the sites that have NRHP quality
deposits, and the eligibility of each site group is discussed.
Finally, the impact to each potentially significant site is
summarized. Many of the details of the contents and nature of
each site is presented in Appendix B.

SITE SIGNIFICANCE

Federal Regulation 36CFR60.4 outlines the qualities that
make cultural properties significant and eligible for nomination
to the National Register of Historic Places (NRHP). These rigula-
tions states
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National Register criteria for evaluation.

The quality of significance in American his-
tory, architecture, archeology, and culture is
present in districts, sites, buildings, structures,
and objects of State and local importance that
possess integrity of location, design, setting,
materials, workmanship, feeling, and association,
and

(a) That aru associated with events that
have made a significant contribution to the broad
patterns of our history; or

(b) That are associated with the lives
of persons significant in our past; or

(c) That embody the distinctive
characteristics of a type, period, or method of
construction, .)r that represent the work of a mas-
ter, or that possess high artistic values, or that
represent a significant and distinguishable entity
whose components may lack individual distinction;
or

(d) That have yielded, or may be likely
to yield, information important in prehistory or
history (Federal Re&ister 1976:1595).

In order for sites to be significant and eligible for NRHP
nomination they should have intact deposits and a high degree of
integrity of location, setting, feeling and association. While
these are not criteria for significance, they comprise a general
precondition defined in the regulations (Federal BR iter
1976:1595). In some instances it can be waived if intact deposits
of a particular study unit (cf. Davis 1982 and Morse 1982a for
the specific ones currently recognized in this part of Arkansas)
are not known or are known to be almost nonexistent. For example,
in the Ozarks Sabo et al. (1982) explicitly included disturbed
assemblages from the Archaic, Mississippian and Woodland periods
and virtually any Palso-Indian/Dalton site as potentially
significant, which suggests just how rare these undisturbed sites
are in that region. Other highly disturbed sites which are known
to be representative of classes of sites with known undisturbed
deposits are likely to be non-significant; however, specific
arguments might also waive this.

The temporal cut off for significance is legally set at more
than 50 years old. Again this requirement can be waived if the
resource is associated with someone of note or importance, and is
otherwise eligible under Criteria a, b or c.

For a site to be archeologically significant (Criterion d)
it must be shown to have data relevant to current research ques-
tions in an archeological region such as the Central Mississippi
River Valley (cf. Tainter and Lucas 1983 for comment and exten-
sive reference c7 this discussion). At the present time, some of
the basic study units which form the basic cultural, chronologi-
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cal and spatial units that are manipulated in more sophisticated
processual analysis have not been defined. Therefore, chronology
construction and assemblage/phase definition are all high priori-
ty activities and form relevant research questions.

In the individual discussions of areas of significance
(below) I discuss several immortant questions that are address-
able with the Ditch 29 data base. A summary of these sites is
presented in Table 21. The discussion under the major headings of
historic and prehistoric sites is structured first to place the
sites temporally and structurally and second to eliminate the
sites that are not significant in terms of one or more of these
criteria. Finally, the areas of significance (for the sites
thought eligible for NRHP nomination) and the project impact to
these are discussed.

Table 21. Cultural Resources Data Base Ditch 29 Project

Site # Period Type Intact Features Impact
3MS3 Deposits

21 W,MH Occupation Yes M, P, S No
119 WM,H Occupation Yes PS NO
199 W, M, H Occupation Yes P, S No
471 WM,H Occupation Yes P?,S No
472 H Domestic No No No
473 W,M,H Occupation No ? No No
474 H Domestic No No No
475 W Domestic 7 ? 7 No
476 W Domestic ? ? ? No
477 W Domestic ? ? ? No
478 H Domestic No No No

KEY W - Woodland M - Mississippian H - Historic
M - Mound S - Stratigraphy P - Pits

HISTORIC COMPONENTS

The dating of historic sites is ýased on the interpreted
archival data (Appendix B) and the artifact assemblages recovered
in the project. The interpretation of occupation based on arti-
facts with known manufacture periods !s not at all straight-
forward but follows a logic similar to t0at used in stratigraphic
interpretation and the law of superpositi on. If, for example, we
know that a particular artifact was manu actured after 1904 and
we have found it on the site, we know th. t the site was occupied
after this date. This is known technically as the terminus o
gggM (Noel-Hume 1970:69). From this we do not know the beginning
date of occupation, nor do we know how long after 1904 the site
was occupied. If we are concerned with plowzone deposits, this is
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still an active deposit with modern material being actively
incorporated into the matrix. This deposit does not yet have a
terminus ante gucnM - the date before which a deposit must have
terminated.

Table 22 presents the distributions of temporally sensitive
artifacts recovered from all of the historic components found in
the Ditch 29 survey. The dates of manufacture of the different
types are presented to the left of the counts per site.

--------------------------------------------------------

Table 22. Summary of temporally diagnostic historic artifacts

--- -------------------------------------------------------

Artifacts Sites (All prefixed by 3MS:)

1 1 4 4 4 4 4
2 1 9 7 7 7 7 7
1 9 9 1 2 3 4 8

Ceramics
Whiteware (1840-P) 1 70 51 21 38 14 55 57
Transfer Blue (1840-1930) 3
Decalcomania (1860-P) 1 1 2 1 3 2

Stoneware (a1870-1930+) 40 13 6 13 1 1

Glass
Bottles
seam: shoulder (1810-1880)

3/4 up neck (1810-1913+)
Through lip (1904-P) 1 1 1 1

Crown cap (1892-P)

Hand-made marble ((1904)
Machine-made marble (1904-P) 1

Canning Jars
Threaded (1904-P) 10 1 6 6 7 7
Milk glass lids (1840-'1940) .10 11 1 .9 10

Tractor parts (C1930-P)

Electrical parts (V1930-P) 4 4

Aluminum (V1950-P) 1 5

Wire Nails (1890-P) 1 7 13 2

Plastic (11950-P) 3 4 3 2 23 4

Coins (Date 1905) 45

---------------------------------------------
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The eight historic assemblages recovered are largely from
the twentieth century with a few artifacts indicating possible
occupation in the nineteenth century. The finish on bottle necks
and jar rims are particularly useful in defining this separation.
In 1904 the Owens-Corning bottle machine came onto the production
line making it possible to totally automate the manufacture of
these and to make cheap threaded jars. The mold seam lines are
particularly diagnostic of this machine, with the seam going all
of the way through the lip of the artifact (Plate 9N,90). Prior
to this the lips had to be hand finished. No bottles of this type
were found. Crown cap closures were invented in 1892 and went
over to machine finishing in 1904. The crown cap recovered from
3MS474 was machine finished (Plate 9N). In interpreting all of
these developments one must bear in mind that the bringing on
line of a process took some time and that all bottles were not
necessarily hand finished. Indeed, large water bottles are still
hand finished and certain other bottles, especially medicine
bottles, continued to be hand finished into the 1920s.

The production of cheap glass bottles and jars with threaded
closures (Plate 9H, 9I) also greatly lowered their cost, making
them mre competitive with the stoneware jugs and crocks, which
had baen important storage containers. These became less impor-
tant fcr food storage over the next half century; however, while
many of these types are still manufactured, their use has been
reduced greatly from their use in the late 19th century. The 87
sherds recovered in the Ditch 29 survey is a low density compared
to other sites in the eastern Tyronza Basin (Lafferty et al.
1984) but similar to proportional densities found in the later
settled Tyronza sunklands (Lafferty at al. 1985a).

471 1.. 1 74 472 478

19B8

.iism
1938

Figure 33. Temporal span of historic compo.ents
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The analysis of the historic artifacts and the archival data
indicates that all of the sites date from the early twentieth
century to the middle of the twentieth century (Figure 33). The
preponderance of evidence indicates that most were occupied
terminus ante guiem after 1920. These fall into two activity
periods (Stewart-Abernathy and Watkins 1982:H43) defined in the
State Plan: Maximum Occupation, and Automobile.

Two of the sites' historic components are dumps (3MS473,
3MS199) and the remainder of these sites (N=6) are domestic house
sites. These two components date from the 1940s to 1950s and are
too recent for nomination to the National Register of Historic
Places.

The other six of the sites and historic components are
historic domestic sites from the Automobile activity period
(3MS:21, 1199 471, 472, 474, and 478). The documentary evidence
is that these were first occupied in the 1920s to 1940s and were
the homes of the sturdy yeoman farmers who bought the cleared
land from the lumber companies after they had harvested the
virgin hardwood forests of Buffalo Island. All of these sites are
too recent to be considered eligible for nomination to the
National Register of Historic places. None of these sites is
directly associated with any person of note or importance.

No further archeological work is recommended at any of the
historic sites located in the Ditch 29 survey. In contrast with
the Phase I Tyronza survey area, this area was opened late after
the railroad made possible the efficient exploitation of the
native vegetation. This is a similar history of land reclamation
in the Phase II Tyronza area in the Tyronza Sunklands, where the
sites are very recent. The difference between these two areas is
that the Wilsons rati i.ed control of the land after it was
cleared while on Buffalý Island the northern corporations sold
the land in 40 acre plots, which are only now being consolidated
into large holdings. In thF Tyronza Sunklands, many of the histo-
ric sites were tenant houses, while on Buffalo Island they were
occupied by yeoman farmers. Comparative cost analysis of these
collections (Tyronza and Buffalo island) could indicate real
economic position of these two classes.

The changes being wrought in the consolidation of these farm
holdings are rapidly changing the nature of the cultural
landscape of Buffalo Island. While in the field we had 1983 and
1985 quadrangles. I estimate that at least 50% of the houses
shown in those years had since disappeared. Almost half of those
still standing are currently vacant. With this demographic
collapse in the rural landscape we can expect a concomitant
decrease in the populations of the minor centers which still
exist -- Leechville, Monette and Manila. The first order centers
are already gone or the stores and schools standing abandoned.
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PREHISTORIC SITES

Eight sites had prehistoric components: 3MS21, 3MS119,
3MS199, 3MS471, 3M3473, 3MS475, 3MS476, and 3MS477. These sites
are in different situations and are discussed in three groupings
below: definitely significant, possibly significant and probably
significant.

Four sites are definitely significant in terms of the NRHP
criteria: 3MS21, 3MS119, 3MS199 and 3MS471. These four sites are
cut by the seep ditch and were on the edge of a natural levee of
the Little River and Big Lake Swamp. All four of these sites have
stratified deposits which span the Woodland and go into the Mis-
sissippian. The presence of sand and shell tempered ceramics on
3MS21 and 3MS119 could be very important and crucial to under-
standing the transition to Mississippian. The test units exca-
vated in all four sites produced large rim sherds (Plates 5-8)
which were often very well preserved. Carbon was recovered from
all four sites, and some of this is in very high densities. The
presence of Poverty Point Objects in the bottom of two of these
sites (Plate 8) strongly indicates that there are Early Woodland
components present. One sand-tempered bead was recovered from
3MS21 (Plate 8), and all produced lithics, including Mill Creek
hoe flakes, a Dover hoe (Plate 6), a poll end of a basalt celt or
adze (Plate 7) and points. In addition four of the test units had
features. Considering the low percentage of the site area exca-
vated this very strongly indicates that there are many features
present. There are also burials documented from one of these
sites. If these are from the Mississippian and Woodland periods,
this is an important data base for studying the possible conti-
nuity and discontinuity between these periods and in complement
with the Zebree site. One of these sites (3MSII9) has produced
points spanning the Archaic period. The implication of this and
of the radiocarbon dates from Big Lake Swamp are that these
levees probably have components laced all through them. These
sites contain data that could be used to define the range of
variation of the Woodland in this part of the world and probably
the Archaic period. This data base could also be used to recon-
struct prehistoric diet through much of this time span. To my
knowledge equivalent stratified deposits have not been found
elsewhere in the i.ittle River levee system. These sites are
clearly significant in terms of the NRHP criteria.

Three other sites (3MS475, 3MS476, and 3MS477) are also
located on this levee. All three produced small fragments of
Barnes pottery in a tightly restricted area. Given the depth of
the stratified deposits on the above discussed four sites, it is
probable that these sites are only "the tip of the iceberg" and
they have significant deposits. Even if this is not the case and
they are small farmsteads, then these are an important part of
understanding the Barnes period landscape in and around the
environment of the Zebree site and the four larger sites
discussed above. These three sites were not tested because of
objections of the landowner.
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Site 3MS473 is located at the transiti~on between the sandy
level laid down by the Buffalo Creek Braided surface period
channel. The channel has filled with gleyed clays in the inter-
vening years and these have preserved wood. During the summer of
1986 a mastodon was found preserved in these clays. The deposits
which we excavated in the 1 X im test unit had a persistent low
density of artifacts, which interestingly were mostly lithics.
The artifact densities were so low both in the CSC, on the natur-
al surface, -on the spoil pile and in the test unit I do not
believe that this site is significant in terms of the National
Register of Historic places criteria.

PREDICTIVE STATEMENTS ABOUT THE POTENTIAL FOR BURIED SITES

There is an extremely high potential for buried sites any-
where along the Little River levee on the west side of Big Lake.
This feature, which is called an escarpment with 3-4m of relief,
the most relief in the project area, was an attractive dry place
to live, offering a wide range of diverse resources. This
environment along the channel arid Relict Braided surface
interface was rich and possibly the miost diverse in a 110 km
radius area. It would not surprise me at all if there are
literally hundreds of discrete buried components all down this
feature from the Missouri State line south to Manila. Recent
conversations with Ms. Carol Spears suggests th.'t this is also
the case south of Manila.

The edge of the contact of the Relict Braided Surface with
the clay-filled channel of the Buffalo CreekValley (and other

simiar hanelsincised into Buffalo Island) is also a high
probability area for buried deposits. Th ere anE a number of sites
presently known in this environment that appear to be larger and
much denser than 3MS473.

The Relict Braided Surface itself has a very low to
nonexistent potential for buried sites. .The shovel tests
excavated across this sandy featture all penetrated to gleyed
sands with concretions and other evidence of long soil
development, not found Gn either of the edges where the buried
archeological sites were found.'

The bottom of Big Lake Swamp has a lower probability for
buried sites, that is to say, the sites will be smaller and
probably restricted to features which were much higher than the
swamp per se. These will probably be in low density; however,
where they occur, they are likely to have excellent preservation.
These sites have been identified elsewhere in the Big Lake Swamp
and the Tyronza Sunk Lands (Lafferty et al. 1986). Where these
occur they are likely to be highly significant.

The edge of the Modern Meander Belt with the Relict Braided
Surface and Dig Lake Swamp is another high potential area for
important occupation sites with buried deposits. While only one
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shard was found in the Ditch 29 area survey in this environment,
the depth and age of the deposits in the Pemiscot Bayou Core
indicate that some of these areas and scars are likely to be of
considerable antiquity. 3MS81 (Lafferty et al. 1984) had over a
meter of Mississippian deposits under a meter-thick sterile clay
cap, and other sites of greater antiquity are likely.

In surveying ditches in these three environments with a high
potential for archeological sites, the best approach is to survey
the spoil pile as well as the adjacent undisturbed portions of
the impact zone. The spoil piles have always had indications of
sites which are as deeply buried as 1.4m below surface. Shovel
tests in these environments will not find these deeply buried
deposits. I question their cost effectiveness based on my recent
experience in northeast Arkansas in general and Mississippi
County in particular.

PROPOSED IMPACTS

The original project plans called for greatly deepening the
seep ditch around the west side of Big Lake Swamp, which would
have destroyed large portions of sites 3MS21, 3MS119, 3MS199, and
3MS471. The Management Summary recommended much more testing of
these sites, which we believed were highly significant, was
needed to define the subsurface variation in the site, in order
to complete National Register nominations and to plan mitigation
intelligently. The Memphis District decided to avoid the site by
cancelling the seep ditch enlargement from 3MS21 north to the
Missouri State Line. Therefore, these four sites and 3MS475,
3MS476, and 3MS477 will not be impacted by this project.

The proposed work along the portion of the ditch across the
Relict Braided Surface consists of clearing the vegetation and
deepening by removing the silt that has accumulated during the
past 3/4 century. It is our opinion that this will not adversely
affect any of the insignificant archeological sites located in
these areas of the project (3MS472, 3MS473, 3MS474, 3MS478).

RECOMMENDATIONS

1. The Memphis District of the Corps of Engineers has
cancelled the proposed construction of the Seep Ditch north of
the center of Section 5, TI5N, RgE and the Missouri/Arkansas
State line to avoid these sites.

2. No further archeological work is recommended at the
insignificant archeological sites. Archeological clearance by the
SHPO and State Archeologist should be granted for Ditch 29 where
no sites were found and the east-west segments of Ditch 10 and
Ditch 12 where the insignificant archeological sites were found.
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SUMMARY AND CONCLUSIONS

This multidisciplinary archeological survey and testing with
geomorphic and pollen analysis has produced results which have a
significant bearing on our understandingof the evolution of the
Mississippi Valley sediments, climate and occupation. Below, I
summarize the major points which have been established or raised
by this study.

The survey resulted in the discovery of prehistoric sites
along the west edge of Big Lake and along the edge of Bpffalo
Creek ditch. No prehistoric sites were found on the Relict
Braided Terrace nor in the backswamp east of Big Lake. This was
consistent with the geomorphic interpretation (Chapter 5) and our
understanding of the prehistoric settlement systems in the
region. A major finding is that there is a thick extensive
natural levee of the Little River on the west edge of Big Lake
which spans or nearly spans Homo Tempus. We have hard evidence of
stratified Woodland and Mississippian deposits and the geomorphic
evidence and collections made by local persons strongly indicate
that there are buried Archaic period and Dalton components in
this formation. This inference is consistant with the geomorphic
interpretation. There is reason to believe that similar deposits
occur in the Buffalo Creek Valley, but the stratigraphic
separartion of components is not as likely to be as much as near
Big Lake.

The geomorphic reconstriction adds considerably to the base
line data on the evolution of the landscape on and around the
Relict Braided Surface. The cores from Big Lake and Pemiscot
Bayou indicate that these ',eatures have existed for nearly ten
millenia and that there is a complex geomorphic history attendant
to each including several different cycles of deposition. This
suggests that there may be more general stability of features in
this environment than has beon heretofore supposed.

The pollen analysis did not correlate directly with changes
in the geomorphic cycles. It also raises questions as to the
strength of the Hypsithermal and its impacts on human settlement
in the region. Additional similar pollen cores need to be
analýyzed before a regional synthesis can be made of this data.

The analysis of sediments and site distributions indicated
that \there is high potential for sites to be buried in the
Natural Levee along the west side of Big Lake and along the
channels cutting the Relict Braided Surface Terrace. On this
terracý there is no chance of buried sites and in the backswamp
east o' Big Lake there is low potential for sites. The levees on
the meander belt have a higher potential.

The analysis of the historic sites in the project area
follows what has been learned elsewhere in western Mississippi
County (Lafferty et al. 1984; 1985a). Occupation was late in
these poorly drained areas of the county, taking place after the
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swamps were drained and after the large land companies started
selling off their holdings. Settlement began after 1910 orn
Buffalo Island with some large tracts still. being sold as late as
the mid-1§30s. There appears to have been a large amount
of construction of homes after World War II. Buffalo Island was
hold by small farmers until the present decade. The past several
years has seen the disappearence of nearly half of the rural.4
houses mapped in 1983 and many more stand abandoned as the
process of consolidation into a few large tracts continues. Most
of the smallest order centers are disappearing rather quickly and
it is likely the Leechville and Manila will experience reductions
in size and varieties of central servic.es available in the next
decade.

All eight of the historic components tested in the project
were determined to be too recent to be significant in terms of
the NRHP criteria. These will have ditch cleaning as the main
impact and will therefore only be slightly adversely impacted by
the proposed project.

The four large prehistoric sites are significant in terms of
the NRHP criteria. The project has been discontinued in the part
of this project area so that there will be no impact on these
resources.
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APPENDIX

SCOPE OF WORK



Request for Proposal No. DACT;66-85-R-0061

SECTION C - DESCRIPTION/SPECIFICATIONS (SCOPE OF WORK)

C-I. GENERAL.

C-I.1. The Contractor shall conduct a background and literature search, an
intensive survey investigation, a geomorphic study, and initial site testing
along Ditches 10, 12 and 29 in Mississippi County, Arkansas. Reports of
these investigations shall be submitted. These tasks are in partial
fulfillment of the Memphis District's obligations under the National Historic
Preservation Act of 1966 (P.L, 89-665), as amended; the National Environment
Policy Act of 1969 (P.L. 91-190); Executive Order 11593, "Protection and
Enhancement of Cultural 'Environment," 13 May 1971 (36 CFR Part .800);
Preservation of Historic and Archeological Data, 1974 (P.L. 93-291), as
amended; and the Advisory Council on Historic Preservation, "Procedures for
the Protection of Historic and Cultural Properties" (36 CFR Part 800).

C-1.2. Personnel Standards.

a. The Contractor shall utilize a systematic, interdisciplinary approach
to conduct the study. Specialized knowledge and skills will be used during
the course of the study to include err7ertise in archeology, history,
architecture, geology and other disciplines as required to fulfill
requirements of this Scope of Work. Techniques and methodologies used for
the study shall be representative of the state of current professional
knowledge and development.

b. The following minimal experiential and acidemic standards shall apply
to personnel involved in investigations described in this Scope of Work;

(1) Archeological Project Directors or Principal Investigator(s)
(PI). Individuals in charge of an archeological project or research
investigation contract, in addition to meeting the appropriate standards for
archeologist, must have a publication record that demonstrates extensive
experience in successful field project formulation, execution and technical
monograph reporting. It is mandatory that at least one individual acting as
Principal Investigator or Project Director under this contract have
demonstrated competence and ongoing interest in comparable cultural resources
or archeological research in the Northeast Arkansas Region. Extensive prior
research experience as Principal Investigator or Project Director in
immediately adjacent areas will also satisfy this requirement. The
requirement may also be satisfied by utilizing consulting Co-principal
Investigators averaging no less than 24 paid hours per month for the duration
of contract activities. Changes in any Project Director or Principal
Investigator must be approved by the Contracting Officer. The Contracting
Officer tay require suitable professional references *o obtain estimates
regarding the adequacy of prior work.

(2) Archeologist. The minimum formal qualifications for individuals
practicing archeology as a profession are a B.A. or B.S. degree from an
accredited college or university, followed by a minimum of two years of
successful graduate study or equivalent with concentration in anthropology
and specialization in archeology and at least two summer field schools or
their equivalent under the supervision of archeologists of recognized
competence. A Master's thesis or its equivalent in research and publication
is highly recommended, as is the M.A. degree.

A-1



(3) Architectural Historian. The minaimum professional qualificatiors
in architectural history are a graduate degree in architectural history,
historic preserv.-tion, or closely related fields, with course work in
American architectural history; or a bachelor's degree in architectural
history, historic preservation, or closely related field plus one of the
following:

(a) At least two years full-time experience in research, writing, or
teaching in American history or restoration architecture with an academic
institution, his:orical organization or agency, museum, or other professional
institution; or

(b) Substantial contribution through research and publication to the
body of scholarly knowledge in the field of American architnctural history.

(4) Other Professional Personnel. All other personnel utilized for
their special knowledge and expertise must have a B.A. or B.S. degree from an
accredited college or university, followed by a minimum of two years of
successful graduate study with concentraLion' in appropriate study and a
publication record demonstrating competing in the field of study.

(5) Other Supervisory Personnel. Persons in any supervisory po:-ition
must hold a B.A., B.S. or N.A. degree with a concentration in the appropriate
field if acudy and a minimum of 2 years of field and laboratory experience in
tasks similar to those to be performed under this contract.

(6) Crew Members and Lab Workers. All crew members and lab workers

must have prior experience compatible with the tasks to be performed under
this contract. An academic background in the appropriate field of study is
highly recommended.

c. All oerations shall be conducted under the supervision of qualified
professionals in the discipline appropriate to the data that is to be
discovered, described or analyzed. Vitae of personnel involved in project
activities may be required by the Contracting Officer at anytime during the
period of service of this contract.

C-1.3. The Contractor 3hall designate in writing the name or names of the
Principal Investigator(s). Participation time of the Principal Inves-
tigator(s) shall average a minimum of 50 hours per month during the period of
service of this contract. In the event of controversy or court challenge,
the Principal Investigator shall be available to testify with respect to
report findings. - The additional services and expenses would be at Government
expense, per paragraph 1.8 below. Insaghsd

C-1.4. The Contractor shall keep standard field records which may be
reviewed by the Contracting Officer. These records shall include field
notes, appropriate state site curvey forms and any other cultural resource
forms and/or records, field maps and photographs necessary to successfully
implement requirements of this Scope of Work.
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C-1.5. To conduct the field investigation, the Contractor will obtain all

necessary permits, licenses; and approvals from all local, state and Federal

authorities. Should it become necessary in the performance of the work and

services of the Contractor to secure the right of ingress and egress to
perform any of the work required herein on properties not owned or controlled

by the Government, the Contractor shall secure the consent of the owner, his

representative, or agent, prior to effecting entry on such property.

C-1.6. Innovative approaches to data location, collection, description and

analysis, consistent with other provisions of this contract and the cultural

resources requirements of the- Memphis District, are encouraged.

C-1.7. No mechanical power equipment other than that referenced in paragraph

C-4.5 shall be utilized in any cultural resource activity without specific

written permission of the Contracting Officer.

C-1.8. The Contractor shall furnish expert personnel to attend conferences

and furnish testimony in any judicial proceedings involving the archeological

and historical study, evaluation, analysis and report. When required,

arrangements for these services and payment therefor will be made by

representatives of either the Corps of Engineers or the Department of

Justice.

C-1.9. The Contractor, prior to the acceptance of the final report, shall

not release any sketch, photograph, report or other material of any nature

obtained or prepared under this contract without specific written approval of

the Contracting Officer.

C-1.1O. The extent and character of the work to be accomplished by the

Contractor shall be subject to the general supervision, direction, control

and approval -f the Contracting Officer. The Contracting Officer may have a

representative of the Government present during any or all phases of Scope of

Work requirements.

C-1.11. The Contractor shall obtain Corps of Engineers Safety Manual (EM 385

-1-1) and comply with all appropriate provisions. Particular attention is

directed to safety requirements relating to the deep excavation of soils.

C-1.12. There will be two categories of meetings between Contractor and

Contracting Officer: (1) scheduled formal conferences to review contract

performance, and (2) informal, unscheduled meetings for clarificatior.,

assistance, coordination and discussion. The initial meeting shall be held

prior to the beginning of field work. Category (1) meetings will be

scheduled by the-Contracting Officer and will be held at the most convenient

location, to be chosen by the Contracting Officer. This may sometimes be on

the project site, but generally will be at the office of the Contracting

Officer.

C-2. STUDY AREA. Am s sgedwed

The study area consists of approximately 19.47 miles (31.33 kilometers)

of channel improvement area along Ditches 10, 12 and 29 in Mississippi
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County, Arkansas as shown on the attached maps. Project blueline draiings of
the Ditch 29 area will be made available to the Contractor by the Government
prior to the beginning of fieldwork. The Ditch 29 cultural resources survey
segments shall be undertaken prior to the commencement of any other field
activity in this Scope of Work. The following are study areas associated
with each construction segment.

1. Ditch 10. The Ditch 10 study area shall consist of right-of-wayqN
extending 200 feet (61 meters) landward of both top banks extending from the
juncture of Ditch 10 and Buffalo Ditch No. I along Ditch 10, east and north,
approximately 5.95 miles (9.58 kilometers) to a point 2,000 feet (610 mNers)
due south of the Missouri .State line.

2. Ditch 12. The Ditch 12 study area shall consi.st of
right-of-way extending 200 feet (61 meters) landward of both top banks
extending approximately 5.95 miles (9.58 kilometers) from the juncture of
Ditch 12 and Buffalo Ditch No. I along Ditch 12, east and north, to a point
1,580 feet (482 meters) due south of Ditch 10.

3. Ditch 29. The Ditch 29 study area shall consist of a
right-of-way extending approximately 7.57 miles (12.18 kilometers) along
Ditch 29 from the juncture of Ditch 29 and State Line Outlet Ditch to Project
Station 401+100. Following are right-of-way areas for segments of the Ditch
29 study area.

a. Ditch 29, Segment I. This segment runs from the juncture of
Ditch 29 and State Line Outlet Ditch eastward .54 miles (.87 kilometers) to
Station 29+00. The study area begins 300 feet landward of the left
descending bank (south bank) and extends to 400 feet from top bank (a
transect width of 100 feet).

b. Ditch 29, Segment 2. This portion of the study area continues
from Mile .54 (station 29+00) to Mile .63 and ends at Station 34+00. The
study area extends from the left descending bank (south bank) 400 feet
landward.

c. Ditch 29, Segment 3. This segmerLt continues from Mile .63
(Station 34+00) to Mile 3.35 and ends at Station 177+85. The study area
extends from the left descending bank (south bank) 300 feet landward.

d. Ditch 29, Segment 4. This portion of the Ditch 29 Study area
continues from Mile 3.35 (Station 177+85) to Mile 6.41 and ends ýt Station
339+60. The study area extends from the left descending bank (south banK)
250 feet landwartf.

e. Ditch 29, Segment 5, The final segment of the st~udy area
continues from Mile 6.41 (Station 339+60) to Mile 7.57 and ends aý Station
401+00. The segment extends from the left descending bank (sou~h bank)
150 feet landward.

C-3. DEFINITIONS.

C-3.1. "Cultural resources" are defined to include any building, site,
district, structure, object, data, or other material relating to the history;~
architecture, archeology, or culture of an area.
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C-3. 2. "Background and Literature Search" is defined as a comprehensive
examination of existing literature and records for the purpose of inferring

the potential presence and character of cultural resources in the study area.

The examination mey also serve as collateral information to field data in

evaluating the eligibility of cultural resources for inclusion in the

National Register of Historic Places or in ameliorating losses of significant
data in such resources.Lt

C-3.3. "Intensive Survey" is defined as a comprehensive, systematic, and

detile o-the-ground survey of an area, of sufficient intensity to

determine the number, types, extent and distribution of cultural resources

present and their relationship to project. features.

C-3.4. "Mitigation" is defined as the amelioration of losses of significant

prehistoric, historic, or architectural resources which will be accomplished
through preplanned actions to avoid, preserve, protect, or minimize adverse

ef ~ect upon such resources or to recover a representative sample of the data

thly contain by implementation of scientific research and other

profess~ional techniques and procedures. Mitigation of losses of cultural

resources includes, but is not limited to, such measures as: ()recovery

and preservation of an adequate sample of archeological data to allow for

analysis and published interpretation of the cultural and environmental

conditions prevailing at the time(s) the area was utilized by man; (2)

recording, through architectural quality photographs and*/or measured drawings

of buildings, structures, districts, sites and objects and deposition of such

documentation in the Library of Congress as a part of the National

Architectural and Engineering Record; (3) relocation of buildings, structures

and objects; (4) modification of plans or authorized projects to provide for

preservation of resources in place; (5) reduction or elimination of impacts

byl engineering solutions to avoid mechan.6*cal effects of wave wash, scour,

sedimentation and related processes and the effects of saturation.

C-3.5. "Reconnaissance" is defined as an on-hgrudeaiton f

selected portions of the study area, and related analysis adequate to assess

the general nature of resources in the overall study area and the probable

impact on resources of alternate plans under consideration. Normally

reconnaissance will involve the intensive examination of not more than

15 percent of the total proposed impact area.

C-3.6. " Significance" is attributable to those cultural resources of

histor-ical, architectural, or archeological value when such properties are

included in or have been determined by the Secretary of the Interior to be

eligible for inclusion in the National Register of Historic Places after

evaluation againit the criteria contained in 36 CFR 63.

C-3.7. "Tes~ting"e is defined as the systematic removal of the scientific,
prehistori1c, historic, and/or archeological data that provide an
archeological or architectural property with its research or data value.

Testing may include controlled surface survey, shovel testing, profiling, and

limited subsurface test excavations of the properties to be affected for

purposes of research planning, the development of specific plans for research

activities, excavation, preparation of notes and records, and other forms of
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physical removal of data and the material analysis of such data and material,
preparation of reports on such data and material and dissemination of reports

-'and other produc..s of the research. Subsurface testing shall not proceed to
the level of mitigation.

C-3.8. "Analysis" is the systematic examination of material data,
environmental data, ethnographic data, written records, or other data which
may be prerequisite to adequately evaluating those qualities which contribute
to their significance.

C-4. GENERAL PERFORMANCE SPECIFICATIONS.

C-4.1. Research Design.

Survey and testing will be conducted within the framework of a regional
research design including, where appropriate, questions discussed in the
State Plan. All typological units not generated in these investigation,
shall be adequately referenced. It should be noted that artifactual
typologies constructed for other areas may or may not be suitable for use in
the study area. It is, therefore, of great importance that considerable
effort be spent in recording and describing artifactual characteristics
treated as diagnostic in this study as well as explicit reasons for assigning
(or not assignilng) specific artifacts to various classificatory units.

C-4.2. Background and Literature Search.

a. This task shall include an examination of the historic and
prehistoric environmental setting and cultural background of the study area
and shall be of sufficient magnitude to achieve a detailed understanding of
the overall cultural and environmental context of the study area. it is
axiomatic that the background and literature search shall normally preceed
the initiation of all fieldwork.

b. Informal'.on and data for the literature search shall be obtained, as
appropriate, ftim the following sources: (1) Scholarly reports - books,
journals, theses, dissertations and unpublished papers; (2) Official Records
-Federal, state, county and local levels, -property deeds, public works and

other regulatory department records and maps; (3) Libraries and ,useums-
both regional and local libraries, historical societies, universities, and
museums; (4) Other repositories - such as private collections, papers,
photographs, etc.; (5) Archeological site files at local universities, the
State Historic Preservation Office, the office of the State Archeologist; (6)
Consultation with qualified professionals familiar with the cultural
resources in ttr area, as well as consultation with professionals in
associated areas such as history, sedimentology, geomorphology, agronomy, and
ethnology.

c. The Contractor shall include as an appendix to the draft and final
reports, written evidence of all consultation and any subsequent
responses(s), including the dates of such consultation and communications.
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d. The background and literature search shall be performed in such a

manner as to facilitate the construction of predictive stateirents (to be

included in the study report) concerning the probaole quantity, character,
and distribution of cultural resources within the project area. In addition,

information obtained in the background and literature search should be of

such scope and detail as to serve as an adequate data base for subsequent

field work and analysis in th3 study area undertaken for the purpose of

discerning the character, distribution and significance of specific

identified cultural resources.

e. In order to accomplish the objectives described in paragraph

C-4.2.d., it will Lq necessary to attempt to establish a relationship between

landformb and the patterns of their utilization by successive groups of human

inhabitants. This task should involve defining and describing various zones

of the study area with specific reference to such variables as past

topography, potential food resources, soils, geology, and river channel
history.

.C-4.3. Intensive Survey.

a. Intensive survey shall include the on-the-ground examination of the

study areas described in paragraph C-2.

b. Unless excellent ground visability and other conditions conducive to

the observation of cultural evidence occurs, shovel test pits, or comparable

subsurface excavation units, shall be installed at intervals no greater than

30 meters throughout the study area. Note that auger samples, probes, and

coring tools will not be considered comparable subsurface units. Shovel test

pits shall be minimally 30 x 30 centimeters in size and extend to a minimum

depth of 50 centimeters. Unit fill material shall be screened using 1/4"

mesh hardware cloth. Additional shovel test pits shall be excavated in areas

judged by the Principal Investigator to display a high potential for the

presence of cultural resources. If, during the course of intensive survey

activities, areas are encountered in which disturbance or other factors

clearly and decisively preclude the possible presence of significant cultural

resources, the Contractor shall carefully examine and document the nature and

extent of the factors and then proceed with survey activities in the

remainder of the study area. Documentation and justification of such action

shall appear in the survey report. The location of all shovel test units and

surface objervations shall be recorded.

c. When cultural remains are encountered, horizontal site boundaries

shall be derived by the use of surface Observation procedures (including

controlled surface collection procedures described in Paragraph C-4.4.a.

below) in such a manner as to allow precise location of site boundaries on

Government project drawings and 7.5 minute U.S.G.S. quad maps when available.

Methods used to establish site boundaries shall be discussed in the survey

report together with the probable accuracy of the boundaries. The Contractor

shall establish a datum at the discovered cultural loci which shall be

precisely related to the site boundaries as well as to a permanent reference

point (in terms of azimuth and distance) by means of a transit level. If

possible, the permanent reference point used shall appear on Government

A-7



blueline (project) drawings and/or 7.5 minute U.S.G.S. quad maps. If no
permanent landmark is available., a permanent datum shall be established in a
secure location for use as a reference point. The permanent datum shall be
precisely plotted and shown on U.S.G.S. quad maps and project drawings. All
descriptions of site location shall refer to the location of the primary site
datum.

d. All standing buildings and structures (other than those patently
modern, i.e., less than 50 years old) shall be recorded and described. For a
building to be considered "standing" it must retain four walls and at least a
skeletal roof structure. A building or structure found in the field to be
partially or totally collapsed will be considered an archeological site. In
these cases, data concerning construction materials and techniques and floor
plan, if discer~iible, must be collected. The Contractor shall supply
preliminary information concerning the suitability of a structure or building
for relocation and restoration (structural soundness for example).

C-4.4. Testing Activities.

a. Initial Site Testing.

(1) Surface collection of the site area shall be accomplished in
order to obtai~n data representative of total site surface content. Both
historic and prehistoric items shall be collected. The Contractor shall
carefully note and record descriptions of surface conditions of the site
including ground cover and the suitability of soil surfaces for detecting
cultural items (ex: recent rainfall, standing water or mud). If ground
surfaces are -nbt highly conducive to surface collection, screened shovel
tests units shall be used to augment surface collection procedures. it
should be noted, however, that such units should be substituted for total
sur~face collection only where the presence of ground cover requires such
techniques.

(2) Care should be taken to avoid bias in collecting certain classes
of data or artifact types to the exclusion of others (ex: debitage or faunal
remains) so as to insure that collection~s accurately reflect both the full
range and the relative proportions of data classes present (ex: the
proportion of debitage to finished implements or types of implements to each
other). Such a collecting strategy shall require the total collection of
quadrat or other sample units in sufficient quantities to reasonably assure
that samplie data are representative of such descrete site subareas as may
exist. Since the number and placement of such sample units will depend, in
part, on the subjective evaluation of intrasite variability, and the amount
of ground cover- the Contractor shall describe the rationale for the number
and distribution of collection units. In the event that the Contractor
utilizes systematic sampling procedures in obtaining representative surface
samples, care should be taken to avoid periodicity in recovered data. No
individual sample unit type used in surface data collection shall exceed
36 square meters in area. Unless a smaller fraction is approved by the
Contracting Officer, surface collected areas shall constitute no less than
25 percent of total site areas. Detailed results of controlled surface
collections shall be graphically depicted in plan view in the report of
investigations.
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(3) The Contractor shall undertake (in addition and subsequent to
sample surface collecting) a general site collection in order to increase the

sample size of certain classes of data which the Principal Investigator may

deem prerequisite to an adequate site-specific and intersite evaluation of
data.

(4) As an alternative to surface collecting procedures discussed

above, where surface visability is excellent, the Contractor may collect all

visable artifacts. If such a procedure is undertaken, the precise

proveniences of all individual artifacts shall be related to the primary site

datum by means of a transit level.

(5) Unless it can be conclusively demonstrated that no significant
subsurface cultural resources occur at a site, the Contractor shall install

in each appropriate site a minimum of one 1 X I meter subsurface test unit to

determine the general nature of subsurface deposits.

(6) Subsurface test units (other than shovel cut units) shall be

excavated in levels no greater than 10 centimeters. Where cultural zonation

or plow disturbance is present however, excavated materials shall be removed

by zones (and in 10 cm. levels within zones where possible). Subsurface test

units shall extend to a depth of at least 20 centimeters below artifact

bearing soils. A portion of each test unit, measured from one corner (of a
minimum 30 X 30 centimeters), shall be excavated to a depth of 40 centimeters

below artifact bearing soils. All excavated material (including plow zone

material) shall be screened using a minimum of 1/4" hardwaxe cloth.

Representative profile drawings shall be made of excavated unit. Subsequent

to preparation of profile drawings for each test unit, the unit shall be

backfilled and compacted to provide reasonable pedestrian safety.

(7) Stringent horizontal spatial control of testing shall be
maintained by relating the location of all collection and test units to the

primary site datum either by means of a-fld system (including those used in

controlled surface collection) or by azimuth and distance.

(8) Other types of subsurface units may, at the Contractor's option,

be utilized in addition to those\units required by this Scope of Work.

(9) Cultural Resource Recording and Numbering. For each arche-
ological site or architectural property recorded during the survey, the

Contractor shall complete and submit the standard Arkansas archeological site

or architectural property survey \form, respectively. The Contractor shall be
responsible for reproducing or ob aining a sufficient quantity of these forms

to meet the neets of the project\. The Contractor shall be responsible for
coordinating with the appropriat• state agency to obtain state site-file
numbers for each archeological sit and architectural property recorded.
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b. Additional Investigations.

(1) Additional subsurface test units maybe rcquired at many loci.
The proposed number and distribution of such test units shall be recommended
by the Principal Investigator on a site specific basis. This recommendation
shall be made based on such variables as site size and potential intrasite
variability, including, physiographic and geomorphic characteristics of the
loci which may suggest variability in the presence or distribution of
subsurface cultural deposits. The Contractor shall detail the rationale(s)
for the placement and numbers of proposed test units in the management
summary and report of field activities. Additional reporting requirements,
examination of background literature and examination of standing buildings
and structures may also be required at some sites. The exact nature of
additional examination, the schedule, and the price of the work shall be
negotiated with the Contracting Officer, and if an agreement is reached, a
Change Order shall be issued prior to conduct of the work. Additional
investigations will provide a data base of sufficient nature to allow
determination of site eligibility to the National Register of Historic Places
consistent with C-5.3.j.12) and (3) of this Scope of Work.

(2) In order to accurately relate a site to research domains, (i.e.
assess significance or insignificance), a variety of data gathering
techniques may~be required to insure recovery of the various types of data
which may be present at the site. These techniques may include radiocarbon
dating, flotation and excavation of cultural features. When appropriate,
these types of data gathering activities should be integral elements of the
testing strategy.

C-4.5. "Geomorphological Study.

The Contractor shall undertake geomorphic examinations of the study
area in order to determine the probability of the presence of significant
subsurface cultural resources and the likely location and nature of those
resources. The study shall focus on data relating to the age and nature of
of soil deposits in the study area and the implications of those data
regarding the probable presence, location, age and nature of significant
cultural resources associated with these soils.

(1) The Contractor shall obtain sufficient field samples attributable
to various temporal horizons to insure statistically reliable data for a
minimum of two (2) palynological columns collected in such a manner as to
allow taxa to be interpreted in paleoecological and paleoclimatic terms.
Biostratigraphic. chronological data shall be established by means of
geomorphic and ridiocarbon analysis. Obtaining suitable samples allowing the
definition of continuous paleoenvironmental sequences during the full
temporal range of human occupation of the study area shall be a prime
consideration in the selection of sampling locations. Analysis of collected
data shall be undertaken to supply a data base for the determination of the
potential types and significance of buried cultural resources in the study
area.

/
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(2) The Contractor shall utilize hand excavation, power excavation
and power coring equipment, as appropriate, to insure adequate depth and

-- . ~ penetration of soils in the collection of data required for all investigative
purposed described in paragraph C-4.5 of this Scope Of Work.

(3) investigations shall not include soils which are known to predate
possible human occupation. All sampling areas shall be such as to yield data
applicable to study areas.

(4) Investigations shall include carefully reasoned and documented
recoummendat ions and conclusions concerning:

a. the potential of the study area to contain buried significant
cultural resources.

* - .b. specific areas likely to contain significant cultural deposits
and those unlikely to contain such deposits.

c. the likely nature of buried cultural deposits in the study
area.

d. the need or lack of need for deep archeological testing in the
- study area.

e. if appropriate, a sampling plan for deep archeological testing
including the numbers, type and location of proposed deep testing units.

(5) Although limited geological field observations and testing will
-~ be necessary to obtain data, it is not anticipated that extensive subsurface

testing will be required. If additional deep archeological testing is deemed
necessary by tha Contractor, the number, placement, techniques, time
requirements and cost to the Government of such testing shall be negotiated
vith the Contracting Officer, and if an agreement is reached, a Change Order
shall be issued prior to the conduct of the work.

C-4.6. Laboratory Processing, Analysis, and Preservation.

All cultural materýials recovered will be cleaned and stored in
deterioration resistant containers suitable for long term curation.
Diagnostic artifacts will be labeled and catalogued individually. A
diagnostic artifact is defined herein as any object which contributes
individually to the needs of analysis required by this Scope of Work or the
research des3ign. All other artifacts recovered must minimally be placed in
labeled, deterioriation resistant containers, and the items catalogued. The
Contractor shall describe and analyze all cultural materials recovered in
.accordance with current professional standards. Artifactual and

* ~non-artifactual analysis shall be of an adequate level and nature to fulfill.
the requirements Of this Scope of Work. All recovered cultural items shall
be catalogued in a manner consistent with Arkansas state requirements. The
Contractor shall consult with appropriate state officials as soon as possible
following the conclusion of field work in order to obtain information (ex:
accession numbers) prerequisite to such cataloging procedures.
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C-4.7. Curation.

Efforts to insure the permanent curation of properly cataloged cultural
resources materials and project documentation in an appropriate institution
shall be c~nsidered an integral part of the requirements of this Scope of
Work. The Contractor shall pay all cost of the preparation and permanent
curation of records and artifacts. An arrangemtent for curation shall be
confirmed by the Contractor, subject to the approval of the Contracting
officer, prior to the acceptance of the-final report.

C-5. GENERAL REPORT REQUIREMENTS.

C-5.1. The primary purpose of the cultural resources report is to serve as a
planning tool which aids the Government in meeting its obligations to
preserve and protect our cultural heritage. The report will be in the form
of a comprehensive, scholarly document that not only fulfills mandated legal
requirements but also serves as a scientific reference for future cultural
resources studies. As such, the report's content must be not only
descriptive but also analytic in nature.

C-5.2. Upon completion of -all field investigation and research, the
Contractor shall prepare a report detailing the work accomplished, the
results, and recommendations for each project area. Copies of the draft and
final reports 'of investigation shall be submitted in a form suitable for
publication and be prepared in a format reflecting contemporary
organizational and illustracive standards for current professional
archeological journals. The final report shall be typed on standard size
8-1/2" x 11" bond paper with pages numbered and with page margins one inch at
top, bottom, and sides. Photographs, plans, maps, drawings and text shall be
clean and clear.

C-5.3. The report shall include, but not necessarily be limited to, the
following sections and items:

a. Title Page.. The title page should provide the following information;
the type of task undertaken, the study areas and cultural resources which
were assessed; the location (county and state), the date of the report; the
contract number; the name of the author(s) and/or the Principal Investigator;
and the agency for which the report is being prepared. If a report has been
authored by someone other than the Principal Investigator, the Principal
Investigator must at least prepare a foreword describing the overall research
context of the report, the significance of the work, and any other related
background circumstances relating to the manner in which the work was
undertaken.-

b. Abstract. an abstract suitable for publication in an abstract
journal shAall be prepared and shall consist of a brief, quotable summary

* useful for informing the technically-oriented professional public of what the
author considers to be the contributions of the investigation to knowledge.
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c. Table of Contents.

d. Introduction. This section shall include the purpose of the report,
a description of teproposed project, a map of the general area, a project
map, and the dates during which the investigations were conducted. The
introduction shall also contain the name of the institution where recovered
materials and documents will be. curated.

e. Environmental C3ntext. This section shall contain, but not be
limited to, a icsonof probable past floral, faunal, and climatic
characteristics of the project area. Since data in this section may be used
in the evaluation of 'specific cultural resource significance, it is
imperative that the quantity and quality of environmental 'data be sufficient
to allow subsequent detailed analysis of the relationship between past
cultural activities and environmental variables.

*f. Previous Research. This section shall describe previous research
which may be useful in deriving or interpreting relevant background data,
problem domains, or research questions and in providing a context in which to
examine the probability of occurrence and significance of cultural resources
in the study area.

g. Literature Search and Personal Interviews. This section shall
discuss the results of the literature search, including specific data
sources, and personal interviews which were conducted during the course of
investigations.

i. Survey, Testing and Analytical Methods. This section shall contain
an explipcit discussion of the researcn design, and shall demonstrate how
environmental date, previous research data, the literature search and
personal interviews have been utilized in constructing the strategy.
Specific research domains and questions as well as methodological strategies

* employed to address those questions should be included where possible.

A. Recoimmendations.

(1) This section should contain, where possible, assessments of the
eligibility of specific cultural properties in the study area for inclusion
in the National Register of Historic Places.

(2) Significance should be discussed explicitly in terms of previous
regional and local research and relevant problem domains. Statements
concerning significance shall contain a detailed, well-reasoned argument for
the property's -research potential in contributing to the understanding of
cultural patterns, processes or activities important to the history or
prehistory of the locality, region or nation, or other criteria of
significance. Conclusions concerning insignificance likewise, shall be fully
documented and contain detailed and well-reasoned arguments as to why the
property fails to display adequate research potential or other
characteristics adequate to meet National Register criteria of significance.
For exam~ple, conclusions concerning significance or insignificance relating
solely to the lack of contextual integrity due to plow disturbance or the
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lack of subsurface deposits will be considered inadequate. Where
appropriate, due consideration should be given to the data potential of such
variables as site functional characteristics, horizontal intersite or
intrasite spatial patterning of data and the importance of the site as a
representative systemic element in the patterning of human behavior. All
report conclusions and recommendations -shall be logically and explicitly
derived from data discussed in the report.

(3) The significance or insignificance of cultural resources can be
determined adequately only within the context of the most recent available
local and regional data base. Consequently the evaluation of specific
individual cultural loci- examined during the course of contract activities
shall relate these resources not only to previously known cultural data but
also to a synthesized interrelated corpus of data including those data
generated in the present study.

(4) Where appropriate, the Contractor shall provide alternative
mitigation measures for significant resources which will be adversely
impacted. Data will be provided to support. the need for mitigation and the
relative merits of each mitigation design will be discussed. Preservation o 'f
significant cultural resources is nearly always considered preferable to
recovery of data through excavation. When a significant site can be
preserved for an amount reasonably comparable to, or less than the amount
required to recover the data, full consideration shall be given to this
course of action.

k.' References (American Antiquity Style)

1. Appendices (Maps, Correspondence, etc.). A copy of this Scope of
Work and, when stipulated by the Contracting Officer, review comments shall
be included as appendices to the final report of investigations.

C-5.4. The above items do not. necessarily have to be discrete secrions;
however, they should be readily discernible to the reader.

C-5.5. In order to prevent potential damage to cultural resources, no
information shall1 appear in the body ot the report which would reveal precise
resource location. All maps which indicate or imply precise site locations
shall be included in reports as a readily removable appendix (e.g.
envelope).

C-5.6. No logo or other such organizational designation shall appear in any
part of the report (including tables or figures) other than the title page.

C-5.7. Unless specifically otherwise authorized by the Contracting Officer,
all reports shall utilize permanent site numbers assigned by the state in
which the study occurs.

C-5.8. All appropriate information (including typologies and other
classificatory units) not generated in these contract activities shall be
suitably referenced.
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C-5. 9. Reports shall contain site specific maps. Site maps shall indicate
site datum(s), location of data collection units (including shovel cuts,
subsurface test units and surface collection units). site boundaries in
relation to proposed project activities, site grid systems (where appro-
priate), and such other items as the Contractor may deem appropriate to the
purposes o~f this contract.

C-5.10. Information shall be presented in textual, tabular, and graphic
forms, whichever are most appropriate, effective and advantageous to
communicate necessary information. All tables, figures and maps appearing in
the report shall be of publishable quality.

C-5.11. Any abbreviated phrases used in the text shall be spelled out when
the phrase first occurs in the text. For example use "State Historic
Preservation Officer (SHPO)" in the initial reference and thereafter "SHPO"
may be used.

C-5.12. The first time the common name of a biological species is used it
should be followed by the scientific name.

C-5.13. In addition to street addresses or properLy names, sites shall be
located on the Universal Transverse Mercator (UTM) grid.

C-5.14. Generally, all measurements should be metric.

C-5.15. As appropriate, diagnostic and/or unique artifacts, cultural
resources or their contexts shall be shown by drawings or photographs.

C-5.16. Black and white photographs are preferred except when color changes
are important for understanding the data being presented. No instant type
photographs may be used.

C-5.17. Negatives of all black and white photographs and/or color slides of
all plates included in the final report shall be submitted to the Contracting
Officer.

C-6. SUBMITTALS.

C-6.1. An extensive management summary shall be submitted, in accordance
with the schedule in paragraph C-7.1, to the Contracting Officer within
14 days of the completion of survey and initial testing. The management
su-ary shall describe survey and initial testing methods and the data
yielded by those methods. Where survey data, initial testing data and other
sources of dadr are adequate, the Contractor shall evaluate cultural
resources identified during survey activities in terms of eligibility for
inclusion in the National Register of Historic Places. The evaluation shall
be consistent with requirements in paragraph C-5.3.j. of this Scope of Work.
Where inadequate data exist for such an evaluation, the Contractor shall
recommaend specific additional studies, as described in paragraph C-4.4.b. of
this Scope of Work, necessary to obtain adequate data for such National
Register evaluation. The managemenL summary shall include project m.-is
showing boundaries of discovered cultural resources relative to project
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rights-of-way. The management sumnmary shall also contain recommendations,
based on geomorphic and other data, concerning the need for deep cultural
resoarces testing and the type, numbers and locations of needed deep rest
units.

C-6.2. The Contractor shall submit 6 copies of the draft report and one
original and 75 copies with high quality binding, of the final report which
include appropriate revisions in response tu the Contracting Officer's
comments.

r-6.3. The Contractor shall submit under separate cover 6 copies of
appropriate 15' quadrangle maps (7.5' wt.,..n available) or other site drawings
which show exact boundaries of all cultural resources within the project area
and their relationship to project features.

C-6.4. The Contri.ctor shall subiw to the Contracting Officer completed
National Register forms including p".tographs, maps, and drawings in
accordance with the National Register Program, if any sites inventoried
during the survey are found to meet the criteria of eligibility for
nomination and fot determination of significance. The completed National
Register forms shall be submitted with the final report.

C-6.5. At anytime during the period of service of this contract, upon the
written request of the Contracting Officer, the Contractor shall submit,
within 15 calendar days, any portion or all field records described in
paragraph C-1.4 without additional cost to the Government.

C-6.6. When cultural resources are located during intensive survey
activities, the Contractor shall supply the appropriate State Historic
Preservation Office with completed site forms, survey report summary sheets,
maps or other forms as appropriate. Blank forms may be obtained from the
State Historic Preservation Office. Copies of such co'npleted forms and maps
shall be submitted to the Contracting Officer within 30 calendar days of the
end of fieldwork.

C-6-7. The Contractor shall prepere and submit with the final report, a site
card for each identified resource or aggregate resource. These site cards do
not replace state approved prehistoric, historic, or architectural forms or
Contractor designed forms. These 5 X 8 inch cards shall be color-coded.
White cards shall be used for prehistoric sites, blue cards for historic
sites, green for architectural sites and yellow cards for potentially
significant sites. Sites fitting two or more categories will have two or
more appropriate. cards. This site card shall contain the following
information, to Mhe degree permitted by the type of study authorized:

a. Site number

b. Site name

c. Location: section, township, and UTM coordinates (for procedures in
determining UTM coordinates, refer to How to Complete National Register
Forms, National Register Program, Volume 2.
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d. County and state

e. Quad maps

f. Date of record

g. Description of site

h. condition of site

i. Test excavation results

j. Typical artifacts

k. Chronological position (if known)

1. Relation to project

m. Previous studies and present contract number

n. Additional remarks

C-6.8. Documentation. The Contractor shall submit detailed monthly progress
reports to the Contracting Officer by the 7th day of every month for the
duration of the contract. These reports will contain an accurate account of
all field work, laboratory procedures and results in sufficient detail to
allow monitoring of project progress.

C-7. SCHEDULE.

C-7.1. The Contractor shall, unless delayed due to causes beyond his control
and without his fault or negligence, complete all work and services under
this contract vithin the following time limitations.

Activity Completion Time (In calendar days beginning
with acknowledged date of receipt of notice
to proceed)

Survey/Initial Testing Fieldwork 60

Submittal 74
Management Summary

Submittal of Dratt Report 164
of Investigations

Submittal of Final Report 244
of Invertigations
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C-7.2. The Contractor shall make any required co-rections after review by
the Contracting Officer. The Contracting Officer may defer Government review
comments pending receipt of review comments from the State Historic
Preservation Officer or other reviewing agencies. More than one series of
draft report corrections may be required. In the event that the government
review period (50 days) is exceeded and upon request of the Contractor, the
contract period will be extended automatically on a calendar day for day
basis. Such extension shall be granted at no additional cost to the
Government.

A1
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APPENDIX B

ARCHEOLOGICAL SITES

by

Robert H. Lafferty III

and

Paul F. Baum-nr

with Archival Documentation by

Beverly J. Watkins

SIGNIFICANT SITES

SITE 3MS199

e2iodLimez Prehistoric Early Mississippian, Early (?),
Middle, Late Woodland, Historic (GLO)

S•r •Area: )6 ha (15 acres)

• j~g•Ce meters): 2,525

Maximum known depth: 74cm

Ntrs Scatter of prehistoric arid historic materials on
both sides of the ditch, and possibly north into Missouri. The
site was originally recorded as a General Land Office (GLO) site.
The controlled surface collection (CSC) extended 300m (north-
south) on the levee side of the ditch (east) and 100m west of the
ditch to the limit of the site. The north site limit is currently
undefined and the east edge is under the Big Lake Levee. The
north part of the site is on Tiptonville-Dubbs soil complex and
the latter is on Dundee Silt loam. Both of these soils are des-
cribed as being alluvial levee soils which are well drained. The
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SIGNIFICANT SITES

Dundee soil extends in a band on the West side of Big Lake from
the center of 3MS199 south for almost two miles (Ferguson and
Gray 1971:Sheet 2)and has two other large prehistoric sites
situated on it (3MS21 and 3MS471). The test unit was placed on
Dundee soils in a high density of the scatter at 400N100E, and
archeological materials were recovered to 74cm BS. This was
apparently stratified in a sandy matrix with a little carbon
observed in the matrix. Below the base of the plowzone at 30cm
the whole deposit was stratified Woodland period ceramics, which
were largely Barnes Cordmarked. Three rim sherds and a possible
lizard effigy were recovered in this unit. The sherd density was
as high as 600 per cubic meter.

Methods of Testing and Results

This site was tested with a CSC, a Im x Im test unit and
supplemented by a general select collection of diagnostic
artifacts.

General Surface Collection contains 335 artifacts (Table C-
1). Of these 190 are prehistoric Woodland sherds, 151 of which
are Barnes Plain. Most of the rest are Barnes Cordmarked and two
are otherwise decorated. Three sherds were grog-tempered. Inter-
estingly, no shell-tempered sherds were recovered from the test
unit and these were in low density in the CSC. Diagnostic histor-
ic artifacts include whiteware, stoneware with an Albany slip,
clear curved glass, a machine made marble and aluminum fragments.
These indicate a late 19th into the 20th century period of use.

Qgnlr21led Surface Collection contained 1204 artifacts from
101 25m square units (Table C-1). The south edge of the contin-
uous distribution of artifacts is at 250N and the west is beyond
100E. The north and east edges are currently undefined. There are
considerable differences in the densities of artifacts on the
surface (Figures B-2 to B-6). There are concentrations of histor-
ic materials at 350N, and 405N (Figure B-2). There is a relative-
ly low density of historic construction materials (Figure B-3)
which do not contour.

The most common artifacts recovered in the CSC were Barnes
Plain (Figure B-4) and Barnes Cordmarked (Figure B-5) ceramics.
These ceramics were concentrated in contourable concentrations at
'400N and '350N for the former and at 475N for the cordmarked.
Included in the cordmarked counts were "decorated weathered"
sherds which were probably cordmarked but are too weathe-ed to
tell for certain. The reason for these concentrations could be
that either these were habitation loci on the larger site or the
larger site was intermittently occupied in different places in
succession. Only excavation at more of the site will determine
this.

B-3
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SIGNIFICANT SITES
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Figure B-2. 3MSI'39, CSC, Historic Sherds (counts).
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Figure B-4. 3MS199, CSC, Barnes Plain~ Ceramics (grams).
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SIGNIFICANT SITES

Three shell-tempered sherds and 15 grog-tempered sherds were
recovered in the CSC. A concentration of these low frequency
sherds was at the north end of the CSC (Figure B-6). The
overwhelming majority of the artifacts recovered in the CSC were
Woodland period ceramics followed by historic shards and glass.
Lithics were in very low densities and consisted mainly of chert
and quartzite flakes (Table C-2).

Test Unit 1 was near the center of the 405N concentration,
which produced the greatest density of prehistoric pottery, with
surface densities exceeding one sherd per square meter. This was
also the highest density of historic materials.

122t Unit I was excavated at 400N200E in what was impres-
sionistically determined, after making the CSC,to be a high
density area of artifacts (Figure B-4). The unit was excavated to
95cm below surface in 1icm levels after excavating the 15cm thick
upper plowzone (Figure B-7). The plowzone extended to 25cm below
surface and was composed of a dark brown fine silty loam in which
the sherds were of a small size. This was underlain by a darker
brown silty loam with larger sherds. This level was quite dis- ,
tinct from the homogeneous plowzone and was heavily mottled. The
gray mottling and concretions increased in density, intensity and
variety with increasing depth. The texture was consistently silty
to the bottom of the profile. Sherd size generally increased with
depth to 65-70cm below surface, but became fewer in number. A
thin concentration of sherds was noted at 65-70cm and the
artifacts terminated abruptly below 74cm below surface.
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Figure X -7. 3MS199, Test Unit , west wall profile..
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SIGNIFICANT SITES

Table B-'. 3MS199, Test Unit 1, Prehistoric Ceramics and other
selected artifacts (counts)

Historic Temper Barnes Daub Flakes
S M G P C D
h e r 1 d e
e t o a m c.
r a g i k
d 1 n d.

Depth
Cm BS.

0-1 175 12 3 70 3 --

10-14 10 5 2 22+ 2
14-24 3 2 51+ 22 .
24-34 2 82 11 9 2 1
34-44 56 18 6 1
44-54 12* 15 1
54-64 6 12 1
64-74 3 10 6 5
74-84
84-94

Total 30 19 10 309 89 16 8 2

-------------------------------------------------------------------------

Tables B-I and C-2 present the distribution of archeologi-
cal materials recovered from the excavation unit. Counts are
summarized in Table B-I which excludes the smaller fragments that
were weighed but not counted. Most of the historic material was
recovered in the plowzone. Five historic fragments recovered from
the top of the 14-24cm cut were very small, weighing 4 grams.
These were probably transferred from above by bioturbation. Below
14cm BS we are essentially in pure Woodland deposits. Most of the
grog tempered sherds are in the upper parts of this unit, but 3
sherds are from the lowest anthropic level. These suggest contact
between the Barnes and Baytown peoples and are consistent with
other sites of this period elsewhere in Mississippi County.
Generally speaking there is an increasing proportion of Barnes
Cordmarked ceramics with increasing depth. Scattered in the test
unit are large pieces of daub. As some of these have large cane
impressions, we believe that there are probably Woodland period
houses on the site.

b2storic Documentat ion •-

bistotic M2223 This site was first recorded on the presence -,
of a field on the 1839 GLO map. In 1945 there were no structures
shown at this location on the United States Geological Survey
(USGS) Manila 15' quadrangle map. This lack of structure and lack
of building materials in the collection suggest that the historic
component was a dump site.
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Archival Documentation: Sites 3MS199, 3MS471, 3MS119,
3MS21, and 3MS472 had a common history through much of their
documentation period and this is discussed here. These sites are
all on lowlands that became available for purchase under the
Swamp Land Act of 1850. On 12 July 1852 Dozier Thornton of
Cherokee County, Alabama, Jeptha Fowlkes of Shelby County,
Tennessee, and J.W. Lumpkin (residence unknown) entered 52,928
acres of Mississippi County in Thornton's name. The men paid
$32,798 for this land. Between 1852 and 1858, Fowlkes b'ught out
Lumpkin's share; and Dozier Thornton sold his shara to N.M.
Thornton of Cherokee County, Alabama, and H. Smith of Mobile
County, Alabama. On 10 December 1858 an agreement was drawn up
to divide the land. N.M. Thornton and H. Smith got 20,315 acres
including 3MS21; Fowlkes got 25,919 acres including 3MS119 and
3MS472. The last 6,775 acres, including 3MS199 and 3MS471, was
to be held jointly to secure the debt remaining from the original
purchase. On the same day Fowlkes executed a deed to Thornton
and Smith for their portion of the division (Mississippi County
Deed Record, Osceola 1:516-519, 520-525).

Fowlkes died in 1863. His heirs were unable to pay the
debts on this parcel of his land, so in 1869 it was sold on the
steps of the courthouse in Memphis. The buyers were Smith and
Thornton, who acquired Fowlkes portion of the 1858 division of
property, as well as full title to the lands that were held
jointly (Mississippi County Deed Record, Osceola 2:277-282).

Whatever plans these investors had for their Arkansas lands
did not work out. On 7 December 1874, H. Smith, living in New
Orleans, sold 44,991 acres in Mississippi County as well as land
in Craighead County to J. Morgan Smith of Talladega, Alabama, for
$1500 (Mississippi County Deed Record, Osceola 8:99-105). J.
Morgan Smith then joined John T. Burns to form the mercantile
business of Smith & Burns, probably using a mortgage on Smith's
land in Mississippi County for capii;al to get the company started
(Mississippi County Deed Record, O 3ceola 6:136-140). More money
was needed, and on 13 September 1875 they mortgaged all of their
land in Craighead, Mississippi, ereene, and Clayton (now Clay)
Countias to Charles Hodgman of St. Louis, with Leonard Matthews
and Edward Whitaker of St. Louis as trustees to oversee the
repayment of the debt (Mississipui County Deed Record, Osceola
6:219-223, 236-245).

By 1876 Smith & Burnes had established stores in Osceola and
on Big Lake. Smith, who had been living in Osceola, decided to
return to Talladega, Alabama, and gave Burns his power of
attorney over all "land, houses, and real estate," with specific
authority "to rent and collect rents" on the land until it could
be sold (Mississippi County Deed Record, Osceola 6:376-77). The
business did not prosper, however, and on 3 June 1876 the land
went to Leonard Matthews and Edward Whitaker, doing business as
Matthews & Whitaker, to satisfy the 1875 mortgage (Mississippi
County, Osceola 7:17-20).

B-11
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Matthews & Whitaker soon began selling their extensive
properties, so from this point each of the five sites has a
slightly different history.

S /

Twenty-six acres, which include 3MS199, uere sold by
Matthews & Whitaker to Burel Kilen on 15 December 1,334. Because
the amount was $1 and "other valuable considerations" Kilen may
have been either a relative or an employee. The deed was
endorsed by Kilen's heirs as being transferred to John Spears on
16 July 1885 (Mississippi County Deed Record, Osceola 17:611).
Spears then sold the property to William H. Harrison for $3000 on
22 February 1888 (Mississippi County Deed Record, Osceola 15:71).
Harrison remained the owner until about 1914 when the taxes are
shown as owed by Zebro Harrison, probably an heir. By 1920 the
property was no longer listed on the tax books (Mississippi
County Real Estate Tax Records, Blytheville 1913-1940).

Proposed Site Function and Cultural Affiliations

The presence of pottery, daub and utilized flakes all
suggest that this was an occupation site with numerous structures
which was probably occupied through substantial parts of the
Woodland period. There is a small Mississippian c ioonent
located between 350N and 400N and a Historic component.

Manaerment De2artment

NRHP Si.jificance: This site is stratified and has what is
probably a Woodland sequence capped by Mississippian in some
areas. There are deeply buried deposits and qiven the surface of
the prehistoric landscape there is every reason to expect that
there are deposits which are deeper and more highly stratified.
This site has important data on the little understood Woodland
period in the Central Mississippi River Valley. This site is
definitely significant in terms of the NRHP criteria.

g 6jmitations: The surface limits of he site have not
been fully defined by controlled surface collection. We have - -

even less understanding of the subsurface extent of the site and
what variation is present in site depth.

C2o2sR 1maGts: This site is currently cu by Ditch 10 and
will have a much larger area excavated on the ea side where the
levee is located. \

CRM Recommendations: (1) More extensive testing to define
site limits and to document more fully artifact variation and
surface limit, (2) Route project around the site, or, (3) cancel
this section of the project.

BL12
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SITE 3MS471 (2B)

Period/Time: Middle and Early Mississippian, Woodland & His-
toric (19th century)

Estimated Site Area: 3.5 ha

CSC (Square meters): 1,000

Maximum known depth: 55 cm BS

Nature: Scatter of historic and prehistoric materials in
plowed field. The site is situated on a small knoll composed of
Dundee Silt Loam (Ferguson and Gray 1971:Sheet 2) at the and of
what appears to be a long north-south-trending ridge (Figure B-8).
Most of the historic material was recovered in the swale to the
west - the prehistoric component. There were large prehistoric
sherds in a fairly dense concentration on the highest part of the
site. The test unit was excavated in this part but the CSC was
made at a later date after the freshly plowed surface had been
rainad on. The CSC area was severely restricted in extent by the
seep ditch which had flooded all but the highest part of the
site. The test unit was excavated to 75cm BS. The cultural
bearing matrix was obvious and present to 55cm where it abutted
the B Horizon soils.

•2 Qf I•~ir• and Results

* The site was tested with a controlled surface collection,
and a test unit. When we first went to test the site it had been
freshly disced and we had to return several weeks later to carry
out the controlled surface collection. By that time there had
been so much rain that the low part of the site was flooded
and inaccessible to our crew.

Table C-3 presents the the 321 artifacts collected in the
grab samples. These materials came from both sides of the ditch
and fairly well represent the range of materials found in the
other collections; however, there are unique artifacts (e.g.
Dover Hoe) which are not in the other collections. These
materials generally indicate a period of occupation from the
Woodland through the Mississippian and into the twentieth century
of the Historic period. Most of the historic material was
collected east of the prehistoric component near the low sandy
area. Only 4 historic sherds were recovered in the CSC. This area
corresponds to the marked location of a house site shown on the
1945 USGS quadrangle map.

B-13
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Figure B-8. ZMS471, Site Map.

B-14



SIGNIFICANT SITES

r

In

KKEY

TETUI/2.-30U

T.112. SEARS U 2200.0 GPMil

Figure B-9. 3MS471, CSC, Barnes Plain Ceramics (grams).
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Figure B-12. 3MS471, CSC, Prehistoric lithics (less than 12
artifacts per unit).
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Controlled Surface Collection: At the time the controlled
surface collection was made the edges of the site as observed
during the excavation of the test unit were under water. Conse-
quently, it was impossible to define the site limits on the basis
of the CSC.

Barnes sherds were found over the whole central part of the
site with concentrations of Barnes Plain at 75E and iO0E (Figure
B-9). There were heavier densities of Barnes Cordmarked ceramics
(Figure B-10) at the lower elevations than of Barnes Plain
ceramics. This probably corresponds to the greater densities of
these ceramics in the lower parts of the site. This implies that
the lower component of the site is being eroded along the site
flanks.

-The Mississippian pottery had a more restricted
distribution concentrated on the highest part of the site (Figure
B-il). Several sherds of Varney Red Filmed suggest that this is
an early Mississippian occupation. These were found in much lower
density than the Woodland sherds.

The lithics recovered were in greater density than in the
collection from 3MS199. For a lowland site located scores of
miles from the nearest source of lithics there was a high density
of cores and tested cobbles and hammerstones. Two Mill Creek hoe
flakes and one Dover chert adze were recovered. These may have
important chronological/technological implications (see Chapter
8),

I2 Unit I was excavated at 200NIGOE on the top of the site
(Figure B-8). The upper plowzone (0-15 cm BS; Figures B-13 and B-
14) was removed as a single unit (Table B-6). A deeper plowzone
extended to 25cm, roughly coinciding with the bottom of the
excavation level. Both of these were a homogeneous dark yellowish
brown sandy silt. The plowzone was underlain by a very dark
grayish brown sandy silt occupation zone which was as deep as
50cm below surface in the bottom of the features. Gray mottles
began in this level and extended in increasing density to the
bottom of the excavation unit. The occupation zone was underlain
by a yellowish brown clayey silt with some sand and with many
gray mottles, some of which were apparently crawfish holes
extending to at least 70cm below surface.

B-19
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Figure B-13. 3MS471, Test Unit 1, East Profile
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Figure B-14. 3MS471, Test Unit 1, South Profile
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Table B-2 presents the artifacts recovered in Test Unit 1.
Historic material was recovered only in the plowzone and
consisted of glass and other miscellaneous artifacts.
Mississippian ceramics were restricted to the upper 25cm of the
test unit and were in comparatively low density. The greater
density of cordmarked pcttery in the lower levels is quite
apparent in this test unit, especially when the weights are used
as the basis for the density computations. Below 45cm the
density of material drops to nearly nothing and the small sherd
size suggests that these may have worked their way downwards
naturally or have been associated with the slightly deeper stain
observed in the west end of the South Profile.

Table B-2. 3MS471, Test Unit 1, Prehistoric ceramics and other
selected artifacts (grams)

Historic Temper Barnes Daub Flakes
S M S P C D
h e h 1 d e
e t a a m c.

Depth r a 1 i k
Cm BS. d 1 1 n d.

0-15 1.9 77.3 3.6 319.8 139.9 6.5 18.9 1.8
15-25 5.2 139.4 185.1 90.2 58.0
25-35 144.2 461.5 60.0 116.0
35-45 8.0 48.0 0.1
45-55 3.5 8.5
55-65
65-75

Total 1.9 77.3 8.8 614.9 843.0 156.7 194.9 -1.9

Historic Documentation

Wlit2ri Ma2s: A historic house site is shown on the 1945
USGS quad at this location.

~iyA1 Dlrumentation: Matthews and Whitaker owned 3MS471
along with 3MS199, 3MS119, 3MS21 and 3MS472 until the early 20th
century (see Archival Documentation for 3MS199 for this history).
When the logging boom reached the area in the early 1900s, the
Buckeye Lumber Company bought a great deal of land in Mississippi
County. Matthews & Whitaker sold 3MS471 to Buckeye Lumber it,
about 1905 (Mississippi County Real Estate Tax Records, Osceola
1905). Once the timber was cut from a parcel .of land, the lumber
company would sell it, usually to a farmer. In this case T.A.
Neal owned the land by 1913, but probably lost it for not paying
a mortgage. In 1925 the Bank of Hornersville, Missouri,
transferred thv land to W.W. Langdon (Mississippi County Real
Estate Tax Record, Blytheville 1913, 1925, 1940).

B-21



- 11 ----- FIX

SIGNIFICANT SITES

rqP2osed Site Function and Cultural Affiliations

The historic component is obviously a domestic farmstead.
The restricted size of the Mississippian component, arrow points,
and hoe fragments all suggest a farmstead. The larger area with
Barnes pottery suggests a more intensive use during the Woodland
period; either more people living there or occupation for a
longer period of time. The differences in surface treatment of
the pottery indicates that a long part of the Woodland period is
represented in the assemblage. Again there is the low density
occurrence of grog-tempered pottery that needs to be explained.
The range of lithics present on this site indicates a generalized
occupation site.

Managerrent Department

Data imjtations: The surface limits of the site have not
been fully defined by controlled surface collection. Due to the
flooding of the seep ditch, none of the edges have been defined
by the controlled surface collection. We have even less knowledge
of the subsurface extent of the site and what variation is pre-
sent in site depth.

Pwoils222d lmnacts: This site is currently cut by Ditch 10 and

will have a much larger area excavated on the east side where the
levee is located.

CRM Recommendations: (1) More extensive testing to define
site limits and to document more fully artifact variation and
surface limit, (2) Route project around the site , or, (3) cancel
this section of the project.
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SITE 3MS119

eiriJL1M2: Early Mississippian, Barnes, Historic Ten-
ant (?) House 7

Estimated Site Area: )6 ha

9 i• arZ eters): 2,050

Maximum known depth: )85 cm BS

Ntgn This is a dense scatter of prehistoric and historic
material on a well drained sand ridge composed of Dundee Silt
Loam (Ferguson and Gray 1971:Sheet 2). One standing house is
still occupied and two locations look like previous house sites.
This site is iocated on both sides of the ditch. The test unit
was excavated to 85cm below surface where excavation was
terminated due to objections of the landowner. At this level we
had just identified a post mold or small pit with Varney Red Film
sherds. The matrix we had been digging through was a Woodland
period midden. This site covers a much greater area than
originally reported. We currently have good data on the southern
limits of the site and no other areas. Mr. Ray Benefeld, who grew
up in the house on the site and as a boy collected points from
its surface, stated that he had picked points up as far north as
the fence, indicated that most of his large points came from a
steep slope which appears to correspond to the old levee slope,
and asked whether we thought that the area east of the ditch with
a lot of white chert was prehistoric. Investigations of this area
(Figure B-16) indicated that it was a relatively dense concentra-
tion of Crescent quarry lithic debris. The author visited Mr.
Benefeld's house and looked at his point collections. Mr.
Benefeld identified one board of points found by his brother
which he was sure had come only from zMS119. This board contained
at least three Dalton points, 20-30 Archaic points, and a few
arrow points.

r~ttb2;J 2f ITi ind Resuiltn

This site was tested with a general surface collection, a
controlled surface collection and one test unit.

22m•ra1 lfase Collection The general select collection
produced a range of artifacts not unlike the ones recovered on
the CSC, with the exception of lithics, emphasized in this
collection, due to their low density on the site in general,
except for the northeast part of the site.
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Figure B-15. 3MS119% Map of South Part of the Site.
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Figure B-17. 3MS11S, CSC, Historic Sherds.
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Figure B-18. 3MS119, CSC, Historic Construction Materials.
and Prehistoric Lithics.
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Controlled Surface Ccollection The CSC was laid out parallel
to the ditch with transects out toward the road. There were two
concentrations of historic sherds at the extremes of the CSC ---

(Figure 7). The south one was at a location where a house was
shown on the 1945 Manila Quadrangle, and the north one was
associated with the standing house just north of the collection
area. interestingly, the south concentration had relatively high
and specific historic construction material., while the nor 'th o'ne
had much more diffuse and lower concentrations of these
materials. The south area was almost mutually exclusive with
regard to the prehistoric component.

The highest density of materials was Barnes Plain pottery
followed by Barnes Cordmarked pottery (Figures B-19 and B-20).
There were three concentrations of Barnes Plain pottery at 50N,
100N and 150N near the ditch. The latter more or less correspon-
ded with the one concentration of Barnes Cordmarked pottery. The
limit of the south edge of the distribution of the Barnes
comnponent(s) is well defined in the CSC; however, the southern
historic component is riot.

The Mississippian component delineated by the CSC (Figure
21) is concentrated on the north en~d of the site. Our impressione
from the initial survey is that the Mississippian component is
located principally to the north of Mr. Benefield's house. Whern
we were testing the site we did not conduct a CSC in this area
because it had been mounded up recently to plant cotton, and the I
artifact visibility in this dusty field was negligible. One Red
Filmed sherd was recovered, suggesting an Early Mississippian
component.
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Weathered Sand Tempered Pottery (grams)



- -
. • - , r ,- •j • I: '

SIGNIFICANT SITES

1-

v M .,.- Y-.

Fiue -1.3S1g Ci Se l t Pt ery Gras

B-31

,. ,, .,,.. • ::::::z

WIg
,..-.*__ _ _* ,

Figur 9-21 3M519, CC, Shll t'pere Pottry .Gams)

9-31 •,,•'



'7 7

SIGNIFICANT SITES

Test Unit I was excavated at 195N85E (Figure B-15) to a
depth of 80cm BS (Figure B-22). The plowzone was composed of a
dark brown sand and extended to 29cm BS. There were siltation
bands across the bottom that contrasted starkly with the very
dark grayish brown silty loam midden. At this juncture the
artifact content increased dramatically (Table B-3). The midden
was 20cm thick. The artifacts in the last three excavation levels
came predominantly arid noticeably during excavation from a large
postmold or feature which extended to at least the bottom of the
excavation unit with brown silty loam. Investigations of this
feature and the test unit ceased due to rain and a misunderstan-
ding with the property owner.

OYR/3 IOYR3/2 lozoe' ''

0 30

Centimeters

KEY
Sand •/

Myl• Loalm /

Unexcalvat:ed ,,

Figure B-22. 3MS119, Test Unit 1, South Profile.
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The artifacts recovered from this test unit are shown in
Table B-3. The stratigraphy is not so clearly delineated in this
site because the large post mold/feature introduced Mississippian
pottery into the lower Woodland levels. The percentage of Red-
Filmed pottery is between 10-30% of the total shell-tempered
sherds. These proportions are similar to the densities reported
for the Zebree site, and the fact that the Red-Filmed sherds are
in greater density and proportion than in the plowzone suggests
that there may in fact be more than one Mississippian component
present. As with the two sites reported above, there is increas-
ing density and proportion of Barnes Cordmarked pottery with
increasing depth. Of some interest from a preservation point of
view is the greater size of sherds below the plowzone. We believe
that the base of the midden is ca. 50cm BS as represented by the
color change in the profile.

Table B-3. 3MSI 19, Test Unit 1, Prehistoric Ceramics and other
selected artifacts (grams)

Historic Missip. Barnes Daub Flakes
S M P R P C D
h a1 a 1 d e
a t a d. a M C.

Depth r a i i k
Cm BS. d 1 n F n d.

0-2-0 32.9 23.2 3.5 69.8 3.1
20-30 3.2 23.6 21.3 2.4 52.2 2S.5
30-40 .3 39.6 12.4 44.8 64.8 15.6
40-50 18.2 3.5 30.4 81.4
50-60 9.2 5.6 7.3 19.2 23.0
60-70 20.0 5.7 11.6 2.5
70-80 1.0 .4 8.2

Total 36.4 46.8 112.8 29.6 216.5 203.2 -- 41.1

diltoric Document at ion

H~2kLi Mas Structures are shown on the 1.945 USGS quad
maps, where the house is still standing north of the CSC area,
and another is shown at the south end of the site around the
concentration of historic material at the south end of the site
(between 0-75N in the CSC).

rratiyal R2e!uentation: Matthews & Whitaker owned 3MSII.9
(see Arch;ival Documentatilo-n of 3MS199 for this discussion) until
about 19C5 when it went to A.E. Marshall (Mississippi County Real
Estate Tax Records, Osceola 1905). The property went to the
Buckeye Lumber Company by 1908. By 1913 it had been purchased by

B-33



SIGNIFICANT SITES

W.W. Brewer-; going to L.A. Brewer, probably an heir, in about
1930 (Mississippi County Real Estate Tax Records, Blytheville
1908-1940).

2922d Site Function and Cultural Affiliations

This site has components which range in time from Woodland,
Mississippian and historic times. The range of prehistoric
materials and density suggests at least four prehistoric
components and buried intact midden deposits. The wide range of
lithic tools indicates that this was an occupation site. The
reported Archaic and Dalton points from the northwest end of the
site suggest that there ar& likely to be some deeply buried
earlier Archaic components present on part of the site.

Managemen Deg-ttrntnt

NRHP SiRniificance: This site is perhaps the most significant
of the four large sites discussed in this section. The site has
features, and !a rich midden. We were into the Early Woodland
levels, as evidenced by Poverty Point Objects, when excavations
had to be halted. This is apparently a stratified deposit which
is extremely timportant for defining cultural change and
continuity in the Central Mississippi River Valley.

Rata 6imitations: The surface limits of the site have not
been defined fully by controlled surface collection. We have
even less understanding of the subsurface extent of the site and
what variation is present in site depth.

EC2o1osed 18act2s: This site is currertly cut by Ditch 10 and
will have a much larger area excavated on the east side, where
the levee is located.

GEM Recommendations: (1) More extensive testing to define
site limits and to document artifact variation and surface limit,
(2) Route project around the site, or, (3) cancel this section
of the project.
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SITE 3MS21

Period/Times Historic, Early Woodland, Middle Woodland,
Dunklin Phase, Baytown (?), Early Mississippian

Estimated Site Area: )3 ha

CSC (Souare meters): t3,550

Maximum known deatt: )125 cm BS

N~tqe: This site contained a mound reported southwest of
the house site. There was a scatter of sherds and lithics on the
sandy ridge running north to south and on both sides of Ditch 10.
The soils at this location are recorded as being Routon-Dundee-
Crevasee Complex (Ferguson and Gray 1971:Sheet 2) Our field
observations suggest t!at on the sandy ridge it is one of the
latter (Chapters 3 and 5). Two pots were reported to have been
dug out near Ditch 10 on the ridge in the 1960s. The historic
house site probably has some antiquity. Two test units were
excavated on this site on both sides of the ditch. Test Unit 1 on
the west side contained a stratified sequence of three paleosols,
separated by white sand. This terminated at Im below surface in
an assemblage which had cordmarked pottery and a mass of unfired
Barnes clay body and Poverty Point Objects. Test Unit 2 on the
east side of Ditch 10 had stratified deposits to 125cm when
excavations were terminated due to the rising water table.
Poverty Point Objects, daub of a large size and a fired clay
hearth was recovered in this unit. A core was taken from the
north part of this site, and what appeared to be coarse sands of
the Relict Braided Surface iere encountered at 2m BS.

Methods of Testinc and Results

This site was tested with, a general surface collection, a
controlled surface collection and two test units. Two test units
were excavated on this site to determine if the ditch had really
cut the site as was suggested by the surface distribution of
artifacts. This supposition was determined to be correct. We also
determined on this site that the spoil pile had been placed or,
the east side of the seep ditches. This was confirmed south of
this site in the woods survey, where the spoil pile had not been
plowed down.

m Surface Collection: This produced most of the
historic artifacts recovered on the site as the historic
component was located to the northwest of the CSC, which had only
3 artifacts. The general collection produced a 1905 copper penny,
a snuff bottle base and whiteware (Table C-7). The most common
artifact type recovered was Barnes pottery.
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Figure B-23. 3MS21, Site Map and Historic Artifacts.
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Figure B-24. 3MS2I, CSC, Barnes Plain Pottery (grams)
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Controlled Surface Collection: The CSC was made on both
sides of the ditch and concentrated on the 40cm-high knoll where
the site was closest to the ditch. A light scatter of material
extends to the northwest toward the reported mound location and
toward the south into the next field. The area due north of the
center of the site was low, sandy and wind-scoured, having the
general appearance of a Bolson Desert. A few scattered sherds in
extremely low density were present in this area.

The Barnes Plain pottery was the most common artifact type
recovered in this collection (Figure B-24). This distribution was
concentrated on the northern side of the knoll on the west side
with a smaller concentration in the northeast part of the
collection area. The Barnes Cordmarked pottery was concentrated
along the northern edge of the knoll and at the southeast corner
of its distribution. The latter, located in the collection units
next to the ditch,- is probably a result of dredging. One Barnes
Plain bead was recovered in the CSC (Plate 8-H).

Grog-tempered pottery was in low frequency, as it was on the
other three previously discussed sites. Several sherds were
scattered apparently at random. Daub was somewhat concentrated
toward the top of the little knoll (Figure B-26).

Shell-tempered pottery (Figure B-27) is randomly distributed
with no apparent concentration. This is in rather low density.
Some Red-filmed pottery is present.

The lithics recovered (Figure B-28) were concentrated or the

knoll and mostly consisted of flakes. One Late Woodland point
type was recovered (Morse and Morse 1983: 188-190).

In summary, the Controlled Surface Collection has documented
the most intensely used part of the site and has defined the
edges of the prehistoric component on the north side of the site.
in the survey, prehistoric pottery was noted for another 200m
south of the fence line on the southwest edge of the site.
Although this was in low density, from what we now know about the
subsurface characteristics of the sandy levee soils along the
west edge of Big Lake Swamp, we believe that there may be
substantial and important deposits in this area also.

Two Test Units were excavated to test this site (Figure B-
23). Test Unit 1 was positioned on the west side on the evident
rise and highest density of artifacts observed in the impact
zone. Test Unit 2 was excavated on the east side of the ditch to
determine if there were intact deposits on that side as implied
by the artifacts on the surface.
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Test Unit 1 was excavated at 144N94E in one of the highest
density units in the CSC. This unit produced a ceramic bead and a
projectile point. The unit was excavated to 100cti below surface
(Figure B-29), wheie excavations were terminated due to ground
water saturation. The dark yellowish brown sand plowzone extended
to 25cm below surface. The base of this stratum was defined by
plowscars and siltation bands over the dark brown sandy Barnes
midden (M-I). This was 10cm thick and had a mass of orange clay
and sand, which appeared to be unfired clay body for a Barnes
pottery. The Barnes level overlay a 10-15cm-thick sterile dark
yellowish brown sand level which overlay Midden level II between
50-60cm BS. This dark brown sandy level produced sand-tempered
sherds. The third yellowish brown sand level was 30cm thick and
again devoid of artifacts. We were preparing to draw and photo-
graph the profiles and troweled a bit deeper on the pit floor.
Dark soil again appeared. This was excavated through when another
level of tan sand was encountered. This level contained sand-
tempered sherds and biconical Poverty Point Objects. This was the
top of the water table and excavations were discontinued. As with
the other units described above, there was increasing mottling
with increasing depth. /

[.I OYR4/4::.owoE0 I.
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Figure B-29. 3MS21, Test Unit 1, South Profile.
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The stratified nature of these deposits is also apparent in
the distribution of the archeological materials. The Mississip-
pian component is contained in the plowzone, which also contained
the highest density of Barnes Plain pottery. The plowzone also
had a number of sherds with mixed temper. Of some interest and
importance is the presence of sherds with shell mixed with grog
and/or sand temper. As with the other four sites previously
discussed the cordmarking increases in proportion with increacing
depth. A biconical Poverty Point Object was recovered between 50-
60cm. Two sherds were recovered from 75-85cm. These strongly
suggest either an Early Woodland component is present on this
site or that these Poverty Point Objects extend into the Middle-
late Woodland. The apparent depth of the stratigraphy leads me to
believe that the former is the correct interpretation.

/

-----------------------------------------------------------------
Table B-4. 3MS21, Test Unit 1, Prehistoric Ceramics and other

selected artifacts (grams)

Historic Missip. Barnes Daub Poverty

S M P R P C D Point
h e 1 e 1 d e 0
e t a d. a m c. b

Depth r a i i k j
Cm BS. d 1 n F n d. e

1 c.
---- --- --- --- ------------ - - -

0-10 2.8 57.1 39.4 20.7
10-20 6.2 2.0 95.2 61.4
20-30 .6 54.2 126.5 86.4 24.5
30-40 4.6 29.2 2.0 3.8
40-50 6.2 10.6 32.1
50-60 16.0 4.8 25.9
60-72
72-85 24.4

T;taY 76 9.0 2.0 233.3 291.5 93.2 8171 25.9

-- ------------------------------------------------------------

Test Unit 2 was excavated at 144N120E to a depth of 125cm BS
(Figure B-30) where excavations were halted due to saturated
ground water and a low density of artifacts. The 15cm-thick brown
silty loam plowzone overlay a 10cm thick dark brown mottled zone
which appeared to be intact spoil pile. Both of these zones
produced low densities of small artifacts, including metal (Table
B-4). From 25-45cm BS the soil became dark yellowish brown
mottled sand and the artifacts increased in size and number. At
45cm we encountered plowscars from the pre-drainage-ditch era.
From 45cm to the base of the excavation the soil was a dark
brown silty loam and produced large sherds and flakes. Carbon was
obvious throughout this unit and several Poverty Point Objects
were recovered in the lower part of the unit. A large area of
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burned clay was uncovered at 105cm BS. This was pecestalled and
left in place because we were not equipped to take archeornagnetic
samples. This appeared to be in the center of a fairly large pit
which bottomed out at 127cm below the ground surface. Excavation.
was discontinued at this depth because the soil was so saturated
it was impossible to screen.
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This test unit produced artifacts in a distribution which
reflected the stratigraphy in Test Unit 1 although the strati-
graphy was not as clear in the profile. There may be 10cm of
intact Mississippian deposits from 45-55cm below ground surface.
However, it appears more likely that these were introduced from
higher in the stratigraphy, especially given the high density of
cordmarked Barnes pottery, and high density of Barnes Plain
between 25-35cm BS. The same pattern of increasing density and
proportion of cordmarked pottery with increasing depth is also
present in this unit as with the other units previously
discussed. This unit also produced sherds with mixed temper.

Table B-5. 3MS21, Test Unit 2, Prehistoric Ceramics and other
selected artifacts (grams)

Historic Missip. Barnes S Daub Flakes
S M P R P C a
h e 1 e 1 d n
e t a d. a m d&

Depth r a i i k S
Cm -S. d 1 n F n d. h

1 e
------ M. 1

0-09 1.9 15.7 6.3
09-24 8.0 82.9 37.3 7.0 I.1
24-35 15.5 9.0 106.5 107.6 3.5 40.4 2,4
35-45 7.7 94.2 69.8 2.2 .8
45-55 9.0 57.3 211.2 3.2 .8
55-65 2.3 6.0 68.1 2.5
65-75 1.1 10.3 47.8
75-85 1.1 110.6 87.5
85-95 8.1 29.0 2.9 .1
95-105 9.2 56.0 18.4
105-115 .3 36.0 .1
115-125 10.8

Total 1.9 43.6 9.0 391.6 129U.5 6.7 160.9 5.3

---------------------------------------------

Historic Documentation

Historic Maps: The 1945 USGS Manila quadrangle shows a
house on t-e north end of the site.

Archival Documentation: Matthews and Whitaker owned site
3MS21 prior to the 20th century (see Archival Documentation of
3MS199 for these details). Site 3MS21 went to the Buckeye Lumber
Company in about 1905 (Mississippi County Real Estate Tax
Records, Osceola 1905). By 1913 it had been sold to J.E. Miller;
then shortly thereafter to L.C. Henley. G.W. Bowman acquired the
property in 1920, and retained it until at least 1940
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(Mississippi County Real Estate Tax Records, Blytheville, 1908-
*1940).

ft2222 Site Function and Cultural Affiliations

This site has intact features and deeply stratified deposits
which are isolable components from the Woodland and possibly
Mississippi periods. This site had a reported mound on it, which
was bulldozed in the 1950s. It is possible that this was an
important ceremonial site as well as occupation site., It is
likely that the base of the mound is still present on the site as
has been the case of other bulldozed mounds (cf. Jenkins 1978).
Good examples of daub were recovered, indicating the presence of
possible structures from the Woodland period. The mixed tempers
in some sherds may be important data on the transition from the
Woodland to Mississippian.

Manageqment DP2artmenet-

NRHP Significance: The fact that two features were
identified in two test units is enough to make this site
significant. The association of daub in large pieces, with large
(2cm) diameter cane impressions associated with Woodland pottery
is also quite rare. This site also contains carbon and had a
mound. It is clearly a significant site and may contain unique
qualities.

SLimitations: The surface limits of the site have not
been fully defined by controlled surface collection. We have
even less knowledge of the subsurface extent of the site and what
variation is present in site depth.

2Proosed IMpacts: This site is currently cut by Ditch 10 and
will have a much larger area excavated on the east side where the
levee is located.

ftommndtU2ons: (1) More extensive testing to define
site limits and to document artifact variation and surface
limit, (2) route project around the site, or, (3) cancel this
section of the project.
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SITE 3MS477 (29A10)

Description

Period/Time: Barnes

en• A ea""0. 12ha

QQ j---a_-_e meters): 17 artifacts point plotted.

Maximum known deoth: ?

Nature: There was a light scatter of Barnes sherds and some
lithics between Ditch 10 and levee. it is situated on a slight
rise which is the remnant of the small spoil pile from Ditch 10
excavations. The soils are mapped as Routon-Dundee-Crevasee
Complex (Ferguson and Gray 1971:Sheet 2). No material was collec-
ted on the west side of the ditch. The site area was walked at a
meter interval by a crew of five people. All artifacts were
flagged and then mapped. Artifacts recovered consisted of very
small Barnes sherds and one core (Crowley's Ridge gravel) chopper
tool. No material was recovered in the test unit. The documented
presence of the spoil pile on the east side of the ditch, and the
geomorphic location of the ditch strongly suggests that there may
be deeply buried deposits in this part of the project area.

Methods of Testina and Results

Controlled Surface Collection: Because of the low surface
density of artifacts they were point plotted and collected by
FSN. A total of 28 artifacts were collected (Table C-9). These
consisted of Barnes Plain and Cordmarked sherds and one biface
flakes on Crowley's Ridge gravel. These were apparently randomly
distributed over the surface of the site and were probably
dredged up by the original ditch excavation.

Test Units No test unit was excavated at this site because
the landowner objected to any excavations on his land.

EC2osed Site Function and Cultural Affiliations

This appears to be a small Late Woodland homestead.

Maiadernent Depart merit

NRHP Significance: Unknown

Data 1imitations: No intact deposits have been found in the
limited investigations.

!osed Mda2: Unknown
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Figure B-31. 3MS4779 Site Map of Point Plotted Artifacts.
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CRM Recommendations: (1) More extensive testing. (2) Route
project around the site, or, (3) cancel project this section of
the project.

The above five sites are in an area which has demonstrated
strabified deposits which could very well span the archeological
record. I believe that these deposits are significant in terms of
the NRHP criteria and that it is quite possible that in places
there will be buried deposits as deep as 3 or 4 meters. These
five locations need more extensive investigations that will
define the nature of the deposits and will date them.

INSIGNIFICANT SITES

SITE 3MS474 (29A6)

Description

Period/Time: Historic, middle 20th century

Site Area: .36 ha

qSq (gSqar2 meters): 1425

Maximum known depth: 30cm BS (Plowzone)

Nature: Artifact scatter in corner of field adjacent to
road. The site is situated on Dundee-Dubbs-Crevass (Ferguson and
Gray 1971:Sheet 2) soils associated with the Relict Braided
Channel to the north of the site and Buffalo Creek to the west.

Methods of Testing and Results

General Surface Collection: The general collection was made
when the site was first discovered and consisted of a chert road
gravel, a threaded bottle neck with the seam through the lip and
a blue earthenware cup handle (Table C-10). These indicated
occupation after 1902.

Controlled Surface Collection: The controlled surface
collection was made in a cruciform with the center impressionis-
tically defined at the center of the flagged artifacts. A wide
range of artifacts were recovered in the controlled surface
collection. Glass was the most frequent artifact type of the 109e.
artifacts recovered. This was followed by metal, earthenware and
unmodified chert gravels (Table C-10). The earthenware was
largely whiteware, with virtually no stoneware. Most of the
storage technology appeared to center on canning jars with glass
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lids, indicating occupation after ca. 1.920. A fairly large amount
.of plastic and other synthetics were recovered indicating occupa-

tion into the 1950s. The assemblage is typical of the usual
debris associated with 20th century house sites.

The presence of a structure is strongly indicated by a
variety of building materials (brick, flat glass, wire nails, and
bolts) which suggest the structures were located at 70NI00E and
110N100E. Interestingly there is a low density of sherds at these
two locations with higher densities around them.

Test Unit I was excavated at 113N110E (Figure B-32) in the
densest part of the surface scatter. The unit was excavated to
50cm below the surface in 10cm levels (Table C-11). Artifacts

were recovered in the upper 30cm of the excavation, which was the
dark yellowish brown silty plowzone. No artifacts were recovered
in the mottled yellow brown and grayish brown sand (Figure B-34).

.... R4 '• /4 's. . . . . .

S. ... .

0 0

Centimeters

JKEY
Fine Silt • ' ' '

S Figure B-34. 3MST47': Test Unit 1, East Profile.
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Historic Documentation

Hijtprig Mags: The 1945 Manila USGS quadrangle shows two
structures at this location. Nothing is shown at this location on
the 1830 GLO maps.

Archival Documentation: Site 3MS474 is on such undesirable
land that it was never claimed from the state. By 1935 it had
come under the control of Drainage District #12, but has since
been transferred to the Arkansas Game and Fish Commission as part
of a wildlife refuge (Mississippi County Real Estate Tax Records,
Osceola 1879-1905; Mississippi County Real Estate Tax Record,
Blytheville 1908-1940).

Proposd Site Function and Cultural Affiliations

This site is a mid-20th century domestic house site.

Managemnt Depattment

NRHP Significance: Archeologically this site is not
significant because it is largely disturbed by plowing (and there
are still some of these sites which have not been plowed), is
mostly from the plastic period, and is therefore too recent to be
significant. The owners are not of historic importance.

Data Limitations: There could be undisturbed sub-plowzone
feat ures.

Pro22224 Impacts: Equipment tracking over in association
with excavation and tree clearing.

CRM Recommendations: No furtýer archeological work.

SITE 3MS473 (29A3 & 29A5)

Period/Time: Barnet, Mississippian, Historic

Site Area: )0.25 ha

CSC (Square meters): 1200

Maximum known depth: 33cm

Nature: Light scatter of prehistoric material on both sides
of Ditch 10 on edge of sandy soils of the Dundee-Dubbs-Crevass
Complex (Ferguson and Gray 1971:Sheet 9) which were at one time
the levee of Buffalo Creek. This was in very low density with a
high proportion of lithics. Historic component appears to be
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Figure B-36. 3MS473, CSC, Historic Sherds. .-
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an older dump site, though some bricks are in evidence. The
historic component is on only the south bank concentrated around
the ditch, which is a common location for dumps. The artifacts on
the north side of the ditch were point plotted and all were on
the spoil pile. The test unit was excavated off the spoil pile on
the south side of the ditch. Historic material was found in the
20cm-thick plowzne and two flakes were found in the succeeding
two levels (20-40cm BS). Excavations were terminated at 60cm
without encountering any additional material.

Methods of Testing and Results

General Surface Collection: A general grab collection was
made upon discovery of the site. This was all recent historic
material (Table C-12).

Controlled Surface Collection was made in the cruciform
pattern and extended to areas of very low artifact density. The
highest historic artifact density centered in the draw near the
center of the site (Figure B-36). Most of this was very recent
kitchen debris. The lack of building material and its position in
the draw strongly support the proposition that this is a historic
dump site (Figure B-37).

The prehistoric components were quite hard to find. The
sherds and flakes are not in continuous distribution and are on
the higher points of the site, especially on the spoil piles
(Figure B-35). Over half of the prehistoric artifacts were found
on the spoil pile north of Ditch 10. Both Mississippi Plain and
Barnes Plain sherds were found.

Test Unit 1 was excavated in a higher artifact density near
the center of the artifact scatter (Figure B-36). It was
excavated to 60cm below surface (Figure B-38) in 10cm levels
(Table C-13). Four distinct fine brown silt plowzones were
observed in the upper 20cm of the profile. Level 0-10cm was dark
brown. Level 10-13cm was a yellowish brown. Level 13-18cm was a
very dark grayish brown and Level 18-20cm was a dark brown. All
of the above were fine silt. This was underlain by a 20cm (20-40
cm BS) thick heavily mottled grayish brown silt. One flake was
recovered from the upper 5cm (i.e., 25cm BS) of this zone. The
lowest 20cm of the unit (i.e., 40-60cm BS) was light yellowish
brown fine silt. No artifacts were recovered in this unit.

Historic Documentation

Historc Map: The 1945 USGS Manila quadrangle map and the
1830 GLO maps show no structure or other cultural feature at this
location. There is a house shown approximately 200m due south of
this site on the 1945 map and it is probable that this is a dump
associated with that structure.
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Figure B-38. 3MS473, Test Unit 1, East Profile.

frmhwival Documentation: Site 3MS473 is on such undesirable
land that it was never claimed from the state. By 1935 it had

come under the control of Drainage District #12, but has since

been transferred to the Arkansas Game and Fish Commission as part

of a wildlife refuge (Mississippi County Real Estate Tax Records,

Osceola 1879-1905; Mississippi County Real Estate Tax Record, - --

Blytheville 1908-1940).

e__oed Sit~e E ion _a2nd C ultural Affiliations

The historic component is a mid-20th-century dump site.

There are two prehistoric components present on this site: a

.Barnes and Mississippian component. The most continuous

distribution of pottery appears to be east of south of the main

historic site on a low sandy rise. The artifact densities in this

area are less than I artifact/25 square meters. Thirty meters to

the west the soils become gray clays associatted with the fill of

the Buffalo Creek Channel.
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Manaaement Dp2artment

NRHP Significance: The historic component is too recent to
be significant in terms of the NRHP criteria. The prehistoric
components do not have the demonstrated characteristics of a
significant site. The artifacts are in very low density (10
flakes per cubic meter, and three prehistoric artifacts in the
controlled surface collection). The soils are not anthropocized.
This site is in a high probability area for buried deposits, and
there are other known productive sites located along this same
levee.

Data Limitations: The distribution of artifacts suggests
that the main part of the site is buried under the spoil pile on
the south side.

PO•222oe mpkacts: Brush clearing

CRI1 Recommendations: Have archeologist monitor and
record profile during brush clearing.

SITE 3MS472 (4B)

Descript-ion

Period/Time: Historic

Site Area: 0.25 ha

CSC (Sguare meters): ¶400

Maximum known depth: 40cm BS

Nature: Scatter of artifacts in corner of field adjacent to
road includes building materials and domestic artifacts. It is
positioned on the Relict Braided surface on Routon-Dundee
Crevasse soils Complex (Ferguson and Gray 1971:Sheet 9). This is
adjacent to the the Osceola to Grand Prairie Mo., road shown on
the GLO Maps and still partially used in 1903. The road followed
the higher levee on the west side of Big Lake. The artifacts
recovered in the CSC were from a wide range of times, but tended
toward the Early 20th century.

Methods of Test in& and Results

General Surface Collection: A grab colleition was made on
the initial discovery of this site. This collection included
molded whiteware, stoneware, and milk glass suggesting occupation
some time in the early to mid-20th century.

B-60 -



INSIGNIFICANT S77-S

IA i

.. ... .......5

.. ..0. .

Figr B-9 M42,CC itoi hrs

5*~~~B661



INS '4NIF.CANT SE

1:10

La .. ....

... . ..

In...... .....

. . . . . ..

Figurena /-0 3M42 SHsoi Cntuto aeil



SINSIGNIFICANT SITES

Controlled Surface Collection: The controlled surface
collection was in the usual cruciform pattern and ran from the
spoil pile north to where the artifacts stopped. This collection
indicates that the site limits were approximately 60m north of
the ditch and almost 100m long. There is a very high density of
sherds concentrated at 10ON8OE (Figure B-39). The assemblage
consisted of the usual mid-20th century Eurojunk commonly found
on these historic sites (Table C-14). There, was very little
plastic, suggesting that the preponderance of the occupation was
prior to 1951. Brick, wire nails, cast iron stove parts, flat
glass and water pipe all support the proposition that there was a
structure on this site located at ca. 8OEl0ON (Figure B-40).

Test Unit I was excavated just north of the levee at grid
coordinates 91N99E (Figure B-39). This was on the edge of the
spoil pile slope where it leveled off to the flat area. The test
unit was inadvertently placed in a low density area on the site 1
but within the impact zone. The test unit was excavated in 10 cm
levels to a depth of 60cm. Two plowzones were evident to a depth
of 40cm BS (Figure B-41). The upper 20cm was a homogeneous dark
brown silty loam. This was underlain by a homogeneous dark
grayish brown silty loam to a depth of 40cm. At the base of this
level there were 40cm thick siltation bands covering the mottled
yellowish brown silty intact Relict Braided Surface B Horizon
soil, which was devoid of cultural material and artifacts.

I :':':':"I OY R 4 "iiiiii 3::::''''::::''''
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Figure B-41. 3MS472, Test Unit 1, East Profile.
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Historic Documentation

Historic Maps: This area is shown as the course of the
Grand Prairie to Osceola road on the 1830 General Land Office
map. The 1945 USGS Manila Quadrangle shows a structure at this
location. This is also located in the "Arm of Big Lake" (Harris
1980). The 1945 map shows that most of the four surrounding
sections were still in forest. All of this indicates poorly
drained soil conditions not conducive to agriculture.

Archival Documentation: Site 3MS472 was held in common with
sites 3MS199, 3MS471, 3MS119 and 3MS21 by Matthews and Whitaker
during the last part of the 19th century (see "Archival
Documentation 3MS199 for this history). Like the others it also
went to Buckeye Lumber in about 1905 (Mississippi County Real
Estate Tax Records, Osceola 1905). By 1913 it had been
transferred to the Barron & Fisher Land Company. W.I. Hayes
bought the land in about 1920, but by 1930 it was owned by the
Monarch Investment Company. By 1940 this property was owned by
J.C. Steele (Mississippi County Real Estate Tax Records,
Blytheville 1908-1940).

r2o222sd Site Function and Cultural Affiliations

This is a recent historic farmstead.

Mana9ement Department

NRHP Significance: This site is riot significant. it is too
recent to be considered old enough for historical archeological
significance, is not associated with a historic personage and
appears to be largely restricted to the plowzone.

Data Limitations: it' is possible that there are intact
subplowzone features, but determining this would require
stripping off the whole plowzone.

Prbrscea Impacts: Equipment tracking during construction,
brush clearing. ,

CRM Recommendations: No fu~ther archeological work.
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SITE 3MS478 (A16)

Period/Time: Historic

litg er~a.: 0.64 ha

Gap 192uare mq~r 1,800

MAX-imum known depthi 24cm BS (Plowzone)

Naip-e Scatter of artifacts in corner' of field adjacent to
road includes huilding materials and domestic artifacts., It is
positioned on the Relict Braided surface on Routon-Dundee
Crevasse soils Complex (Ferguson and Gray 197!:Sheet 9). This is
adjacent to the the Osceola to Grand Prairie, Mo. road shown on
the GLO Maps. This site appears to be different from 3MS472 on
the north of the ditch, with most of the concentration located
outside the impact zone. The deposits are restricted to the
plowzone.

ftthods of Test ing and Emults

Q~ntrolled Surface Collection: 515 artifacts weighing 4.016
kg were recovered in the controlled surface collection. Most of
this was the usual. kitchen debris associated with mid-20th
century homesites. These were concentrated in the low area near
11ON90E (Figure B-4e). There was a very low density of construc-
tion material, which included flat glass, nails, bolts, electric
insulators and brick. These were also concentrated in the same
low area as the sherds.

122t Uni 'A was positioned at 121N100E in a low spot off the

Spoi.l pile in a unit which produced no artifacts in the CSC
(Figures B-42 and B-431. The unit was excavated to 45cm BS. The
upper 34cm was plowzone as evidenced by the homogeneous dark
brown silt from 0 to 22cm followed by a dark grayish brown silt
from 22 to 35cm BS. This had a very low artifact density with the
last artifact found at 32cm BS just above a stratum mottled
yellowish brown sand. The water table was encountered at 45cm
which halted the excavation of this interesting culturally
deprived unit on an improbable site.

Hitli Document at k, n

Uiak2~iR MA This area is shown as the course of the
Grand Prairie to Osceola road on the 1830 General Land Office
map. The 1945 USGS Manila quadrangle shows a structure at this
location. This is also located in the "Arm of Big Lake" (Harris
1988). The 1945 map shows that most of the four surrounding
sections were still in forest. This all. indicates poorly drained
soil con~ditions not conducive to agriculture.

B-65



INS7GN,7=7fAXMT SITES

r14A.' XOA

"TS NTOW-0 ARIAT

....... ...... A I AC S 3Jj

ValeI 1-0ARIACS~

... ... FCT .... 0 AR.A T

TEST ARNIATS M 6-10 ARTIFACTS

Figure B-42. 3MS4789 CSC, HiStorio Sher-ds.
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Figure B-43. 3MS478, CSC, Historic Constr'uction Materials.
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Figure B-44. 3MS478, Test Unit 1, East Profile.

Archival Documentation: Site 3MS478 has a different history
than the others, and so is in a category by itself. Under the
Swamp. Land Act of 1850, persons who built levees or drains to
reclaim swamp lands could be rewarded by the State of Arkansas
with scrip which could be used to purchase other land. George W.
Underhill was a contractor who built a line of levees along the
Mississippi River in the early 1850s, and so accumulated a large
amount of swamp land scrip. In 1852 Underhill sold $30,000 worth
of that scrip to Jeptha Fowlkes. The agreement was that
Underhill was to use the scrip to purchase ccrtain lands,
including 3MS478, and then to deed those lands to Fowlkes. Art
agent, Jo Williams, was chosen to select the lands, and Fowlkes
paid for the scrip. Unfortunately, Underhill died in 1854 before
he could execute a dead for the lands to Fowlkes. The
administrators of Underhill's estate issued a certificate of
purchase to Fowlkes on 24 April 1855, and directed Jessie
Jackson, the U.S. land agent at Helena, to take care of the
problem and to issue the proper titles to Fowlkes. For some
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The Civil War intervened, and Fowlkes died in ý863. in 1867
David C. Cross, presented himself to the Auditor of State in
Little Rock as the assignee of the title to the same lands, and,
although he was unable to produce affidavits or other evidence of
his right to title of these lands, deeds were issued in his name.
Cross owed money to the Citizens Bank of New Orleans, and under a
juegement from a federal court Cross' title passed to the bank to
satisfy his debt.

Meanwhile, Fowlkes' heirs sued the bank to regain title to
the lands. in May 1880 the Mississippi County Circuit Court
ruled that the Fowlkes heirs were the rightful owners of the
property and ordered the state to cancel the deeds issued to
Cross (Mississippi County Deed Record, Osceola 13:211-217).

On 11 August 1882 the Fowlkes heirs, widow Sarah W., sons
Jeptha M., and David, daughters Maggie C., Edna A. Hatcher, and
Annie L. Hayden, and Daniel H. Hayden, Annie's husband, all of
Shelby County, Tennessee, sold large amounts of land in Greene,
Craighead, and Mississippi Counties to Horace Allen of
Indianapolis for $1. Four months later they sold another large
parcel of land to Allen through his agent J.J. Mitchell
(Mississippi County Deed Records, Osceola 11:501-512). On 17
June 1884 Mitchell, acting for Allen, sold both parcels of land
to Andrew Whitten of Couston Newtyle, County of Forfor, Scotland.
The money, $1 per acre, was paid by Dundee Investments Limited,
represented by John M. Judah, its attorney (Mississippi County
Deed Records, Osceola 13:156-162, 180-184).

Whitten amassed large holdings in Craighead, Crittenden,
Greene, White, Woodruff, and Mississippi Counties. He sold them
ell on 24 October 1890 to John M. Judah and Albert S. Caldwell of
Memphis, doing business as Caldwell & Judah, for $1 (Mississippi
County Deed Record, Osceola 15:587-591). Caldwell & Judah in
turn sold the property to James Haggert of Jackson County,
Missouri, and William McMaster of Multnemah County, Oregon, on 11
February ý896, also for $1 (Mississippi County Deed Record,
Osceola 18:533-535).

Haggert and McMaster soon sold 15,172 acres, including
3MS478, to Herman Paepcke of Chicago on 22 July 1899. Paepcke
paid $15,091 in cash and issued $45,600 in notes payable in gold
coin at the German National Bank in Little Rock (Mississippi
County Deed Record, Osceola 23:540-544). Paepcke was just a
middle man, however, for less than two weeks later he sold the
property to the Chicago Mill and Lumber Company for $1 with the
company to take over the promissory note (Mississippi County Deed
Record, Osceola 25:77-81).

Chicago Mill and Lumber kept the land until about 1913 when
it was owned by Boyenton Land and Lumber. By 1920 it was owned
by J.M. Hutton; by 1925 the owner was J.K. Rhodes; and by 1930
E.C. Stuck was the owner (Mississippi Real Estate Tax Records,
Blytheville 1913-1940).
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Propo2ed Site Function and Cultural Affiliations

This is another example of a mid 20th century historic site
of the small yeoman farmers who at one time inhabited the Buffalo
Island.

Management DepartMent

NRHP Significance: This site is too recent and does not have
the intact deposits to have the integrity for significance.

Data ýimitations: It is possible that there are subplowzone
pits on this site. Stripping of the whole plowzone would be
required to prove or disprove their presence. This needs to be
done on a sample of these sites at some time in the future.

ro2o22se Im 2pats: Equipment tracking during construction,

brush clearing.

CRM Recommerdations: No further archeological work.

SITE 3hS475 (29A8)

Description

Period/Time: Barnes

Site Area: M0.14 ha

Nature: Small restricted and nucleated scatter of sherds 40m
west of Ditch 10. it is on a slight rise positioned on the Relict
Braided surface on Routon-Dundee Crevasse soils Complex (Ferguson
and Gray 197!:Sheet 2). it is probably an isolated farmstead, but
could be part of a larger buried site.

Methods of Testina and Results

This small site was discovered during the initial survey. A
collection was made at this time because the limited site size
and low artifact density would have made the relocation of this
site difficult, if not impossible, during the testing phase.
Unfortunately, when we asked permission to test the site it was
refused.

General Surface Collection contained one small fragment of
glass, 1 Barnes sherd and daub with reed impressions.
P2oGosed Site Function and Cultural Affiliations

This site is probably a small Barnes homestead used to
exploit the backwater areas.
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Manaqernent Department

NRHP Significance: Undetermined

2er22d jM4t: None anticipated, this site is at the
extreme western edge of the impact zone and will not be affected
by the proposad excavation of the ditch.

Q Racormmendations: No further archeological work.

SITE No. 3MS476 (29A9)

eeriod/Tim2: Barnes

Site Area: M0.1S hia

Na~tjr: Small highly reatricted scatter of Barnes pottery.
It is on a slight rise positioned on the Relict Braided surface
on Routon-Dundee Crevasse soils complex (Ferguson and Gray
1971:Sheet 2). May be related to 3MS475 and 3MS477 in that all
are highly restricted scatters of Barnes sherds.

Metqods 2f Test ing and R2esults

fe~aj Surface Collection was made hy flagging all arti-
facts to map their dispersion. All observed artifacts were coi-
lected after intensive row by row scrutiny by a crew of three.
Every artifact was collected (Table C-17) and these indicate a
Barnes occu pat ion.

2•o22se Site Function nd Cultural Affiliations

This rite is probably a Barnes homestead. It is possible
that there is a house, and it is also possible that there are
deeper stratified deposits.

MDSMa~m~Rept 22=ment

N~l gjnf ane Undetermined

2Er s1 2m2ac~t: None on edge of west impact zone.

CM Recommendations: No further archeological work.
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Period/Time: Mid-2Oth century

t Area: )0.16 ha

Natgrei Small highly restricted scatter of historic pottery,
glass, metal and plastic. It is on a slight rise positioned on
the edgR of the modern meander belt on Sharkey-Steele soils
complex (Ferguson and Gray 1971:Sheet 2).

Methods of Testing and Results

General Surface Collection was made by flagging all
artifacts to map their dispersion. All observed artifacts were
collected after intensive row by row scrutiny by a crew of three.

Test Unit I was located at 37N108E at roughly the center of
the site. This unit was excavated down to 60cm BS. Three
different strata were present. From • to 12cm the plowzone
consisted of a very dark grayish brown silty loam. The historic
material consisted of glass and whiteware fragments, charcoal and
mut" bits as well as one button. The second stratum, from 12 to
ab :At 40cm BS was a very dark gray silty clay loam. The material
fr-,m the 12 to 20cm level was similar to that in the plowzone but
sparser. Between 20-30cm there is an increase in the quantity
and diversity of material. Metal fragments, a red rubber ball,
glass and plastic fragments were found at this level. From 30-
40cm the findings diminished drastically to give way to a sterile
grayish brown mottled with orange silty clay.

Historic Documentation

Histo0ric Maps: The 1955 USGS Blytheville quadrangle shows a
structure at this location. The 1939 and 1976 editions of this
quadrangle show no structures at this location.

2=2osd Site Function and Cultural Affiliations

This is a mid-20th century house site.

Management De2artment

NRHP Significance: This site is too recent to be considered
significant.

E=o2o2sd mReac~s: None on edge of west impact zone.

CRM -acommendations: No further archeological work. The
status of ',his potential site should be reassessed in 35 years.
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APPENDIX C

ARTIFACT CATALOGUE OF MATERIALS RECOVERED IN
THE DITCHES 10, '2., AND 29, MISSISSIPPI

COUNrY, ARKANSAS

This a complete list of the artifacts recovered in this
project. Types used are as dafi.ie in Kaczor et al. 1983, Lafferty
at al. 1981, and Futato 1983.

LIST OF ABBREVIATIONS
Abrad - Abrader
Albalb - Albany slip, interior and exterior
Albbrs - Albany and bristol slipped
Albsal - Albany and salt glaze slipped
Alboth - Albany and other unidentified slip
Albun - Albany rnip and unglazed
Abort - Aborted during manufacture.
Alum - Aluminum
Aluvoob - Cobble or gravel worn by alluvial action.
Ammo - Historic ammunition.
Anim - Animal remains.
Barbwi - Barbed wire
Bat - Battered
Batcor - Battery core
Bcap - Bottle cap
Bdbase - Pottery fragment with parts of body and base present.
Bifk - Biface.
Bneck - Bottleneck
Bodyfg - Ceramic body sherd less than 1/2" maximum dimension.
Brsbrs - Bristol slip interior and exterior
Brsoth -Bristol and other unidentified slip
Bthin - Bifzcial thinning flake.
Cal - Calcified.
Canc - Cannel coal
Cg - Chipped and ground lithic
Chaa- Celt-hoe-axe
Charc- Charcoal.
Chnk - Chunk
Chop Chopper.
CL - Chipped lithic
Cm - Centimeter.
Cobl - Cobble
Cobbrs - Cobalt blue and Bristol slip
Cobcob - Cobalt blue interior and exterior
Cone - Concretion
Cong - Conglomerate
Cncrete - Concrete
Cornt - Corner notched
Cpoly - Clear, polychrome
Cri - Cord-impressed



LIST OF ABBREVIATIONS

Crmk - Cord-marked
Crscnt - Crescent
Crt - Chert.
Crt-brec - Chert breccia.
Ctx - Cortex on platform
Cylind - Cylindrical in shape.
Dbrn - Dark brown
Deb -Pottery manufacturing debris
Dec - Decorated
Decal - Decalcomania
Decort - Decortication flake.
Dent - Denticulate.
Ds - Distal.
Earth - Earthenware
Engra - Engraved
Eucer - European ceramic
EU - Excavation Unit.
Exhaus - Exhausted core.
Expnst - Expanding stemmed
Fc - Fire cracked rock
Fclay - Fired clay.
Fers - Ferrous metal
Fig - Figurine
Fing - Fingernail punctate
Fla - Flake.
Flor - Floral remains.
Flot - Flotation sample.
Fossi - Fossil fuel derived
Fr - Fragment.
Grad - Granitoid
Graph - Graphite
Gray - Gravel
Grip - Grinding, pounding tool
Grl - Groundstone lithic
Grosan - Ground and sand tempering
Grosh - Grog and shell tempering.
Gshell - Gun shell.
Ham - Hammerstone
Hbolt - Hex head bolt
Hem - Hematite
Hlith - Historic lithic
Hpaint - Hand painted
HT - Heated
Inci - Incised
:nid - Indeterminant
Indun - Indeterminana' glaze and unglazed
Inen - Incised or Engraved
Insul - Insulator
Inter - Interior flake.
Jbase - Jar base
Jlid - Jar lid
Jrim - Jar rim
Lay - Lavender



LIST OF ABBREVIATIONS

Lblue - Light blue
Leath - Leather
Lgrn - Light green
Lim - Limonite
Linm - Linoleum
Linpu - Linear pun~tatp
LS - Limestone
Lunate - byproduct of point notching, semicircular in planview.
Mang - Manganese
Marcom - Complete Makers mark
Marpar - Partial Makers mark
Metobj - Metal objectt.
Md - Mid-section of projectile point.
Mdir - Multi-directional core, flakes removed in multiple
directions from core surface
Mdlobj - Ceramic modeled object
Miller - Mill Creek
Min - Mineralized
Mjar - Mason jar
Mlid - Mason jar lid
Monog - Monochrome glaze
MPT - Multi-purpose tool.
Nov - Novaculite
Nutbol - Nut with bolt
Octag - Octagonal
Ohist - Other unidentified historic material
ol - Oolitic chert.

Oqz - Orthoquartzite
Pebl - Pebble
Pewd - Petrified wood
Pedto - Pebble tool.
Pel - Pottery pellet.
Perf - Perforator.
Pigeon - CWay piseon
Pits - Pitted stone
Plast - Plastic
Polis - Polish
Poly - Polychrome glaze
Porce - Porcelain
Pot - Prehistoric pottery.
Pover - Polychrome overglaze
PPK - Projectile point/knife
PPO - Poverty Point obect
Press - Pressed glass
Ptlid - Potlid.
Punct - Punctated
Px - Proximal fragment.
Qzit - Quartzite.
atz - Quartz
OxI - Quartz crystal
Rimfg - Pottery rim fragment ((1.2")
Rtreat - Rim decorative treatment



LIST OF ABBREVIATICNS
Redwar - Rec,
RSB - Round £ on base
RUM - Rptoucnec, utilized or modified
Salsal - Salt glaze, interior and exterior
Sbasal - Round seam on basal edge
Scolla - Seam, up to collar
Scr - Scraper.
Shap - Shaped
Shat - Shatter.
Shec - Shell and sand tempered.
Sheqzt - Shell and quartzite tempered.
Shelsa - Shell and sand tempered
Shesag - Shell, sand and grog tempered.
Shing -- Shingle

SHL - Soft hammer lin on flake.
Simsp - Simple stamped
Sind - Side and end
Spoks - Spokeshave.
Sqre - Square
Sqbase - Square base
Sshldr - Seam vertical up body and horizontal around shoulder
SS - Sandstone.
St I - Early stage of biface production.
St II - Late staqe of biface production.
Stonew - Stoneware
Syn - Synthetic
Table - Tableware
TC - Tested Cobble.
Thimbi - Thimble
Trans - Transfer print
TPT - Toothpaste tube
Undec - Undecorated
Unmod - Unmodified
Upland - Chert from an upland source.
Urm - Unmodified raw material
Wea - Weathered.
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215 2 CSC 1 1.1 EAR7,
2m m 8CSC 9.1 CISS, !
2U 2W CSC 1 8.9 USS uE BRIC0N MCL
5 2M CSC I L.B POT PE ,

25 2M MS 4 2.9 POT BODY -\ •SAN3
55 203 MC 3 4.a 6LASS CLIVE BR

255 201 CS." 1 .8 U uz ccý-,
2698 m COD 1. 5.3 GLASS Cý.RVE BRIN
2U82W8 CSC 2.4 LASS m.RV c --
2w 12 :SC 2; 7.5 aTS BonY CU..A
268 209 CSC 1 5.7 GSSLN-Cj 2.rO57.:A
268 2M9 CSC 3 3.4 POT BODY:O PLLI FFAfl
M2M529CSC 1 7.3 NOT BUDY C.RM SMN

M5 2U C&5 4 3.3 P0: BDY PU3TS SP,
278 2M M3 2 10.2 GLASS -CVE CLEAR
279 2M CSC 11.7 RAS5 CL.-VE ý,-. R
279 2W CSC 2 2.4 SLASS CURVE BKAR
276 2M M 1 1.3 PF valY ,,SR." -A
27? 2MCSC 1 '.0 POT BODY P.AN SA.ND
271 2H CSC 2.7 !C ~ ETO3j 4

275 MCSC •1 L33 EA.: WIit BO2Y
275 2M CSC 4 3.3 POT KUMYF P SA:
275 2M C• C 1 0.2 P-TP. .,. TO5:
288 200CSC 1. 5.4 POT iASE %A~IN SAI
288 220 CSC 3 4.7 POT BODY PLAi? SM.

2B 21 C3.7 iAS CUM.R:VEYll
285 22 CSC 1 a.5 SLAS3 FLAT CLEAR
25 2N CSC 2 3.5 POT BODY CR , SWD
2M 82HCSC I 2.6 POT BODY PLAIN SND
285 M CSC 1. 4 WRIP C.lftý LS
285 2ei 3M 2 1.5 .ETAL 14S J
229 6 2M CS i1.2 GLASS B3ASE :.1
292028 CSC 0.2 LA.SS CUIRVE LR
2m 2H CS 8 ,.8 POT ýBODY %4,1 WD • A

S2M5 {CSC 1 2.7 EART R L
M25 208 CS0 4 6.3 POT BOY PLPN SP,%D
M M 8CSC 1 2.9 L~ -I O CRT F-C

295 2M CSM 1 9.3 ETA .ETOB
3W6 2M8 CS 2 1.6 GLASS ci-IVE CLEAR
3H 2M CSC 9. POTC P..
315 2M 0CSC 6.5 6LASS 907P.2 CLAR
305 23 CSC 1 1.2 POT BODY PLAIN. M.N
3w 2" cSc 1 9.5 POT PC".
365 2"6050 19.5 PCT R,.YF PLAN SMN
31120 CSC 1 3.7 POT BODY PLAIN SA.)
311 2M6 MC 1 8.3 POT P
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TABLE C-11
3m1S199 ART:,:CTs

N E UNIT# CT WT
315 282 cSC I 3. 4 6BLPS •RVE •.RE.•

315 2M8 CSC 1 2.3 GLASS CWRI CLEAR
3152 2 CSC 2 2.8 POT PC:
315 2U CSC 2 2.8 POT R!M PLAIN SA
315 2• CSC 1. t.5 UR, PEL
315 2M2 CSC 1 0.7 FOSSI QND
322 202 CSC 1 4.8 POT KDY PLAih SAND
32 2M CSC 2 0.3 POT PE.

328 282 CSM 1 0.6 FCS-. IND
325 2U CSC M 0.5 CL ,:% DECORT CRT
325 223 CSC 2 3.2 LAISS LV" CL-'LUR
325 22 0W 1 1.1. GLASS CU"ýRVE BROWN-
"325 2•2 CSC 1 1.5 POT BODY PLA:" SM
332 2W2 CSC 1 2.9 LASS jRIM
33 2N CSC 1 2.4 POT ODY CRX SAf AE
33U 2MCK0 5 5.8 POT BODY PLAN SAND ..
338 22M MSC 2 1.6 uRI GRAV
33U 2U2 CSC VLC. l A"TL, W-ToB.
335 M CSC 1 1.8 GLASUS CUME CLEAR
335 2N2 LM0 4 3.8 POT BODYFS PiN, SND
335 2M MC 2.a 1 URM ,RAV
340 222 =S 1 2.4 GLASS FLAT =CLEPR
349 M M0 1. 1.4 6LASS CURVE BRr.O .•
348 28 CSC 1 1.6 GLASS CURVE CLEAR MLD
348 2N2CS £ 9.8 .TJSS CURVE CLEAR
348 2H CSC 4 6.1 POT BODY PLAIN SAND
348 2U2 CS0 1 429.1. BRIC.
345 2H CSC 1 1.a EARTH MITE BODY
345 2U 3 4.5 GLSI CURVE CLER
345 200 CC 1 8.5 GLASS BBASE BIRO MOLD
34522 CSC 1 2.9 MASS CUIVE CL.i ,'OLD
345 200 CSC 1 3..1 VLSSS CURVE miL• , OL.
345 2M CS3 5 5.9 POT BODY PL.A! SpD
345 200 2 SC 1 1.2 POT BODY PLAIN SAND
345•208CSC 3 3.1 POT
345 228 CS0 2 9M5 VETAL PETOIJ
345 2 CS&/ 1 1.6 ,ETL AMMO G&, LL
3452 2 CSCi 1 2.9 PORqCE TRANS POLY
345 805 CS 1 0.5 FOSS! IND
345 2M 2 5.6 GLASS CURVE CLUAR
3A55CS0 m 5 5.8 POT BASE PLAIN SAD
345 2M5 050 1 8.4 .ETAL ,M!TOBJ
345 218CC 1 0.7 CL FLA CRT
345 218 0C 7 11.2 POT BODY PLAI, SAN,
345 215 05 7 18.6 POT BODY P.AIN SAD
345 215 CSC 1 0.3 FOSS I..ND
350• 2CC 1 8.9 CL S.-.AT CRT
352 MCM 1 3.9 EARTh ýHITS BODY
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TABLE C-1
"3X.S199 ARTIFACTS

N E 'UNIT i V W _T,__
35i 2iCSC 1 8.8 GLASS FLA7T CUAR
35 28M C 1. 2.7 GLASS BOTT• L E AR SL-P
358 28 MC 6 12.3 GLASS CURVE CLEAR
358288 cSC 1 8.4 GLASS FLAT L'4DEC CLEAR
358 28 CSC 7 7.8 POT BODY PLAIN SND
ml 2m CSc 2 0.6 PETAL .ETOBJ
358 2W CSC 26.2 STC BODY BRSOTi
35M 2M CSC 2 I FOGSS ID
358 2W CSC 1. 1.3 FOSS! COAL
350 m CSC 1. 0.8 ENA;RTh i-T:
358 205 CSC 2 6.7 GLASS CURVE CLEAR
358 205 CSC 1 1.7 GLASS CURVE ClEAR .MOL
35M 2M MC 3 0.3 GLASS CLEAR
358 25 CSC 1 a.1 GLASS BLUE
350 2"5 CSC 5 3.0 POT BODY PLAIN SAND
358 205 CSC 1 0.3 FOSSI IND
359 218 CUC 1 0.3 BLASS CRVE CM =AR
35 218 CSC 12 7.3 POT BODY i-,J.N SAND
358 210 MC 3 5.4 POT BODY CRi, SA.D
3589219 MC 1 0.3 URM rANC
358 215 CSC 1 9.2 GLASS BBASE CLEAR
350 215 CSC . 1. . GLASS CU.VE S _EEN
358 215 CSC 0 8.6 GLASS CRVE CLEAR
358 215 CSC 2 1.9 POT PC",
35 215 CSC 4 2.8 POT BODY PLAINSAN
358 215 CSC 3 14.1. ETAL MENC
355 2 CSC 1 2.1 CL FLA CRT CTU
355 2 CSC 6 18.6 GLASS CURVE CLEAR
3552M CSC 2 5.2 GLASS CURVE BRO,
355 9 CSC 1 8.3 GL.,S CLEAR
355 2M CSC 3 4.6 GLASS SQARE C•.Al
3552•8 CSC 3 8.7 GLASS CURVE CL.:Ei MOL
355 2M8 C S 2.5 O•iST .RAPL- BVTCR
355 2M CSC 3 3.8 POT BODY plIN SAIQ •AE
355 2•2 CSC 3 8.1 POT BODY CRN( SAND
355 2MCMC 1 8. I. ;RM CNC
355 2M CSC 1 8.3 UrR CX RL.
355 2 CSC 1 1.1 ,ETAL PETOBi
35520 CSC 3 3. 1 OSS! TAR
369•2M CSC 1 3.2 EAr1 iEITEE BODY MAPAR
360 20 CSC 1 1.1 GLASS MRVE CLEAR MOLD
368 29 CSC I i.6 GLASS FLAT CLER
368•2M CSC 1 3.9 GLASS CRVE LAV
368 29 CSC B 15.8 GLASS CURVE .CLER
368•2M CC 1 2.5 GLASS CURVE BRU1N MLD
3612 2MMC 1 8.4 GLASS mL
369 2M CSC 1 8.6 SLASS CUL, V- GR4-•Z.•O
360 2•8 CSC 1 1.8 GL US CORVE 9REck. SEMf
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TABLE C-1
3ms199 ARTI.ACTS

N U LLNIT# CT WT
368F22CSC 1 7.. POT BASE PLAI, SAXD
368 20 CSC 10 14.2 POT BODY SAD WEA
360 2M CSC 2 2. a POT BODY DEC SAIND 14EA
368 2 CSC 0.9 URM C.lf 4EM£
368 2 CSC 0.4 URM CNC
368 2M CSC I 8.4 FOSSI TAR
36 28 MC 2 6.7 EARTh iiTE BODY
365 2W CSC 1 5.8 GLASS BASE CLEAR
35 2N CSC 6 11.5 GLASS CLRVE CLEAR
365 2N CSC 1 0.5 6LASS CLEAR
365 2N CSC 1. 7.8 GLASS Bl4Ecci CLI EAR E. TEA D
365 228 CSC 3 12.0 POT BODY CRN{ SAND
365 2N8 CSC 3 2.4 POT BODYFS SAND t EA•E
378 2 CSC 2 3.7 EART•,.. ITE
378 2N8 CSC I 2. ULASSS CURVE CLEAR
370 2N CSC I 1. GLASS CURWE BFO
39 2H CSC 3 6.6 POT BODY CMA SAND
370 2 CSC 1 8.6 POT BODY DEC SAD ý EA
3Do 2 mcS 6 6.8 POT BODY SA.. ,EA
378 208•CSC 2 19.8 UR,, PEDL
375 2N MC 1 t. 4 CL FLA CRT
375 2 CSC 1 1.1 EARTH 1 .- :
375 2H CC 1 1.9 GLASS CURVE CLEAR
375 2HCSC 1 6.4 GLASS NEC. COBALT THREAD MOLD
375 280 CSC 1. 7.0 GLASS JRIM CLEAR MOLD
375 208 CC 4 10.6 POT BODY CR% SA.ND
375 206 CSC 5 4.8 POT PEL EiA
375 228 CSC 5 12.8 POT BODY DEC SAND WEA
375 28 CSC 2 1.6 POT BODY PLAIN SýEL.
3 200 CSC 17 23.6 POT BODY SAND kE
375 22 CSC I 8.5 FOSS. TAR
375 2W CSC 1 8.3 SYN PLAST
380 2N 2 C 1 0.6 EARTh WHITE RIM MOLD
388 2 CSC I L RLAS CURVE CLEAR
38 28 CSC 5.3 GLASS CURVE -PA!NT
388 288 CSC 1 11.9 LSS BEASE CLEA
38• 2W CSC 1 5.6 GLASS CURVE BRO1.
388 20 CSC 7 6.5 POT M.
380 2M CC 5 16.8 POT BODY CiM SAND
383 20CSC 1 4.5 POT BASE CRX SAND
381 2e2 OC 37 57.5 POT BODY PLAIN SAD
3886 21CSC 1 5.5 STONE ALD.RS
388 208C 2 3.1 FSS CAL
388 M CSC 3 1.2 FOSSI IND
385 280 CSC 1 5.4 CL BLADE SIDE RUN CRT CTX
385 2 CSC 2 4.4 EARTH WHITE BODY
385 288 CSC 1 1.7 EARTH AITE: BODY BANDED PINA BLUE
385 298 CSC 1 1.7 GLAS CURVE GR!7Ni MOLD
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"SQ19 ARTIFACTS'

N E UNIT# C` WT
3i 2W8SC 12 21.6 LASS CURVE CLEAR
3a5 2 CSC 3 6.8 LASS CURVE BROD1
38 2W CSC 1 8.7 LASS CURVE ,I
385 2 CSC 1 2.9 LASS BASE CL•.R
35 20 Csc 1 6.2 &LASS NE CL.EAR &LIP
3B5 2M CSC 7 4.8 POT FP1 

,

385 20 CSC 46 72.9 POT BODY . PLAN SA,
385 2H CSC 7 15.8 POT BODY CR!,4{ %,ND
385 2 CSC ! 3.2 POT RIM CR•,j SAO
X852M Me 2 2.3 pOr BODY PLAI1N4SAND
385 2 CSC 9 4.8 FOSSI I
3962M MCS 1 0.6 CL FA ECKORT CT CTX
39 2• CSC 2 5.5 EARTH NiT
390 1 ..meLS CURVE ,ILc
390 208 CSC 3 4.5 GLASS CUVE BRoAN ksLD
398 28 CSC 2 4.8 GLASS CURVE CLEAR
398 2N8 CSC 1 6.8 GLASS JRi- 1P CL:A..
390 28 CSC 110.2 ASS CU RVE PAIT CLEAR
39• 2H CSC 2 128 &LASS BASE
3912 2N C 1 1.5 POT PEL
"398 2N CSC 19 27.7 POT RDY PLINSAN
39, 89CSC 1 1.5 POT BODY PAING ROG
39% 22CM C 1 1.1 POT PEL G.RS.N
398 2N8 CSC 8 4.@ M'E-.APL *-1m
3% 2N CSC 1 8.2 P0551 IN
395 2H CSC 1 8.8 -ARTj W. .TE RIM
395 20CSC 3 3.9 EARTH WFITE BODY
395 2 CSC 1 3.9 &ASS JRiN ,JAR CLEAR
395 2• CSC 14 32.8 SLAM CUOW CLER
3952 8 CSC 2 2.4 &AS CUR.E SODAB BRUN
3M5 28 CSC 2 17.4 GLASS BBASE CLEAR
395 288 CSC 1 4.4 RLASS J-BASE Miii.. BREN
395 28 CSC 1 2.5 &ASS CURE SODAB PA•I•T
395 208 CSC 1 4.8 POT DOSR.•E BGDY,ý CRx SAD
39 2N8 CSC 10 14.5 POT BARNS BODYFG PLAIN SAID
3952 CSC 8 .7 SYN PILAST
395 5 CSC a 5.2 EARTH WHITE RIM
395 25 CSC 4 7.3 EAR WHITE BODY
3952 925 1 3.5 EATH WHITE BASE
395 25 CSC 1 7.5 RA SODAB CLEAR
395 2M CSC 1 1.2 GLASS CURVE m.IU{ GREE
395 205 CSC 2 4.1 GLASS WCRVE LGRN
395 295 CSC 12 16.9 GUSLS CIRVE CLEAR
395 285 CSC 1 1.3 AS C.RVE UB.LUE
395295CSC 1 0.2 QA CvE ,i-"
39 5 5 CSC 1 1it1 GLASS &I E C L STDE
3952 825C 1 6.4 aLS BASE CLEAR PRESS
395 215 CSC 1 2.5 GLASS FAT l CLEAR
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TABLE C-1
3M0S,199 ARTIFACTS

Ni E W~T I CT k" __________

395 205 - 1 12.1 kI..PSS CURVE CLEAR m,.LD
395 225 CSC 1 4.6 OHIST GRAP" PTWDRI
395 5CSC • 8.7 POT ;E
395 25 CSC 1 3.2 POT RIM PLAN•SAND
395 205 CSC 14 26.4 POT BODY .AII N S
395 25 CSC 3 3.6 POT BODY CR,. MAZ
395 25 CSC 1 1.2 S .iL
395 2M5SC 3 4.2 URM mc
395 205 CSC 1 15.8 PORCE TABLE
395 205 CSC 1 14.5 BR IC
395 205 CSC 6 4.8 a OSSI I"D
395 21•8 CSC 1 2.4 CL FLA DECORT CRT
95 218 CSC 1 1.8 GLASS FLAT CL.AI

395 218 CSC 1 2.5 LLASS CURVE CLEA,

495 21 CSC 11 2.0 POK BODY PLAN SAOD
35 21 CSC 3 36.6 METAL MTOB.,
395 215 CSC 2 0.5 POT BODY PLAiN, SAQ
395 22 CC 1 2.6 EARTh kiTE
395 22Ž CSC 1 4.5 EARTN ,IIT DECAL
395 2•2 CSC 3 5.6 GLASS CORVE CLEAR M:o
395 228 CSC 1 1.5 GLASS CURV-E CLE-AR
395 222 CSC 1 0.4 GLASS F..AT CLEAR
395 228 CSC 1 1.3 GLASS CURVE BRD0
395 220 CSC 1 1.0 POT BODY CRP SAND
395 L CSC 5 5.6 POT BODY P,.AT SAND 4AE
400 28 CSC 1 1.9 EAR7Th We. RIM RTREAT MIOLD
4002@ CSC 3 1.6 EARTH WITE BODY
4W8 280 CSC 1 4.0 EARTh WHITE RIM
AGO m8 meC 21. 26.9 GLASS CURVE CLEAR
4W 200 CSC 2 1.' BL. B &.4 FAT CLE;
AH 22N SC 1 9.8 GLASS BBAS• CLEAR EMBOSS
4N8 2H0 CSC 2 18.4 GLASS KCE CLEAR MPLD
4 08•28CSC 1 0.1 LAMS C-VE BLUE
4W8 228 CSC 2 1.8 GLASS CURVE .4U 14L REEN MDLD
40288 CSC 1 1.4 GLASS RIM l CL.EAR
428 22 CSC 1 8.9 LASS CURVE CLEAR MOLD PAINT
480 2N CSC 3 7.8 GLASS CURVE CL--R I OL
488 2H8 CSC 1 19.4 GLAS• BBASE CLEAR EMBOSS
AU 2H CSC 2 4.5 GLASS CURVE BRON MULD
AN8 2N8 CSC 1 5.7 LASS CURVE CLEAR SEA
AU 2N CSC 1 7.5 GLASS BBASE CLEAR
40 2W CSC 2 4.1 GLASS CURVE CLEAR XLD
AU0 228 CSC 1 9.1. GLASS BBASE CLEAR MOLD,
4 822 C3C 24 27.7 POT BODY PLAIN SD
W 2N CSC 3 15.8 POT BODY C.RM S'NN.
48 M CSC 3 8.3 UR!MO ID

UH M CSC 7 111.1 METAL METOBJ
480200 CSC 9 10.5 FOSSI !ND
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3MS1199 ART1FACTS

.. E UiTiCT kT
420 225 CSC 1 13.6 CL FLA DEORT RU QZIT

408 205 CSC 2.3 EWH WHITM R RTMEAT "l
4N8 205 CSC 1 3.2 EARTH W4HI;E
400 25 CSC 1 4.3 EARTH I.T-E BASE
4026 5 CSC 1 6.3 GLASS RNECK, CLEAR ThREAD

8285 CSC 1 1.3 GLASS CURVE LSRG
4M8 205 CSC 1 3.6 LAMSS BNECK CLEAR SL ;k
48- M80 CS 9. 1 BLASS SOLARE •CL.,
4% 25 CSC 3 16.6 LASS CURVE PAINT
488 M CSC 6 18.3 GAS CURVE C.EAR
4 205 CSC I .? POT RIm CRI{ SAND
4" 2M5CC 1 1.8 POT BODY DEC SQ .EA
408 25 CSC 1i 13.3 POT BUDY L..AIN SAND
48 205 CSC I 1.8 UR, CAC
"As 205 CSC 1 8.5 VETAL FERS T*
4A 205 CSC 6 3.3 FOSS. IND
4M 218 CSC I 8.2 CL FLA Cr-
488218 CSC 1 35.0 EART BODY UAL
400 218 CC 1 8.5 GLASS Ba RAN D
4M 210 MC 1 18.1 BLASS BSE CLEAR MZJ
"400 218 CSC 1 L7 GLASS CURVE CLEAR ,40
488 218 CSC 1 2.2 GASS CURVE BRMC,
40 218 CSC 19 29.5 POT BODY SAND 'EA
489 21' C 1 8.6 POT BODY CR¶M SA.D
4M 21 MCS 2 22 POT BODY DC SAND EA
40 21 CSC 4 5.2 UR4 CONC
4M8 21BCSC 1 16.8 URM DM MIT
401 215 CSC 2 1.8 GLASS CURVCE CLEAR
40 215 CSC 1 3.4 POT BODY C.K SAN
400 215 CSC 4 2.7 POT BODY PLAIN SAND
42 28 CSC I 1.8 BLASS CURVE BROW
4" LOS CC 8 7.5 POT BODY PLAi•,SAN
405 20 CSC 1 1.4 EAnt WITE BODY
485 200CSC 1 5.6 GLASS DBASE- CLEAR EMB US
40 2H2 CSC 1 0.8 GLASS CURME BROWN MOLD
405 2• CSC 1 2.5 GLASS BNO. CLEAR MOL SLIP
405 228 CSC 1.2 GLS MNEC CLEAR MOLD
485 2M8 CSC 1 4.4 GLASS CURVE. BRoN. MOLD
485 206 CSC 1 8.8 GASS BBASE CLEAR EMBOSS
485 288 CC 2 18.5 GWES CUMV LGRN
4a52H8 CSC 1 45.5 WEAS DASE BROIM MOLD
405 208 CSC 1 1.2 GLASS CURVE BL• E
48529H CSC 1 26.1 BUASS DBASE CLEAR 2EBOSS
485 2H8CSC 1. 2.9 GLASS CURV CLEAR PAiNT-
405 2H CSC 2 P2.6 GLSSM FLAT CLEAR
405 20CSC 1 3.3 GLASS DBASEE CLEAR MOLD
45 20 CSC 2 6.4 GLASS BASE CLEAR
485 20 CMC 25 34.5 GLASS CURVE CLEAR
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TABLE C-!
SMS199 ARTIFACTS

4 E LIT # CT wT_ _ __ _ _

4i5 2i CC 1 0.8 GLASS CRvE BROWN
405 2H9 CSC 1 7..1 GLASS F1LT CLEAR EMBOSS
45 2m CSC I 0.2 GLASS RIM CLEAR
405 2w CSC 2 2.6 GLASS CURVE CLEAR MOLD
425 2M CSC 1 3.2 GLASS CURVE 10L i MOLD
485 220 CSC 11 17.6 POT BODY PLAIN SAQN
45 2H CSC 2 6.2 POT BODY CR*K SA•ND
405 2w CSC 6 6. URM CtiNC
405 20 CSC 4 P.3 ýCTAL METOBJ
44 2 csc i 4Q.7 PORCE :SUL
Q05 2H9 CSC 1 2.2 BRICi(
405 2W CSC 23 23.a F19SI mIN
416 2Hmc 1. 1.8 GLASS RIM 'CLEAR MOD
419 2N CSC 1 9.2 GLASS CLEAR
410 2M CSC 21.4 GLASS -.BASE••. !LA PRESS am
410 229 CSC 12.8 GLASS CURVE CLEAR PAINT
419 2H CSC 1 10.9 SLASS P OTTLE MARPAR LORN MOOD
418 229 CSC 1. .3 GLASS BROW.
419 200 CSC 5 11.1 GLASS CRVE CLEAR
41 22W CSC 1 4.8 GLASS CURVE SRE
419 2NCSC 5 4.2 POT BODY PF.AIN.SO
419 2M CSC 1 3.9 POT BODY DEC SAND ýEA
4'31 2MMC 2 1.4 URN CUNC
418 2H9 CSC 1 9.8 PORCE TABLE TRANS POLY
41•209 CSC 3 2.4 FESSI TAR
415 22W CSC 1 11.8 GLASS BASE M ILK MOLD
415 202 CSC 2 5.2 GLASS CURVE CLEAR
415 29CSC 1 1.2 GLASS CURVE CLEAR MOLO
420 209 CC 1 4.9 'AMHF ,ITE

429 2 CSC 1. 2.6 GS M RVE BROUN 'OCJ
42 H 22 CSC 1 2.5 GLASS BRIM CLEAR *OL
42206 CSC 2 2. GLASS CURVE CLEAR MOLO
428 2 CSC 1 4.2 GLASS CURVE CLEAR
429 2HCSC 1 9.3 POT BODYFG SAND
429 M CSC 2 2.4 FOSSI TAR
425 2W9 CSC 1 8.4 GLASS CURVE aCIER IOLD
425 28 CSC 1 2.4 GLASS JRIM CLEAR MOL
425 299CC 1 7.7 GLASS BASE CLEAR PRESS
425 209 CSC 1 21.6 GLASS BASE BROUN EM.OSS mARC, M
425 2 CSC 2 2.2 POT BODY PLAIN SAND
44 m 9 C 1 1.4 POT BODY PL.AIN• ROG
438 NO CSC 3 3.8 GLASS IFLAT aCLAR
435 2 CSC I 0.7 GLASS FIAT CLEAR MOLD
435 222 CSC 1 1.1 GLAmS CURVE CLEAR
435 20 CSC 1 L.9 GLASS FLAT CLEAR
43 228 CSC 1 2.2 GLASS CUMRV CLEAR MOLD
435 MCMC 2 1.7 POT BODY SAND -EA
435 26CSC 2 0.6 URN CONC

C-8



TABLE C-I
lalsa9 AITFICTS

_ E _LNITT *CT WT
4352M CSC 3 11.3 FOSS"I IND
4482 2mCC ,1 2.6 POT BODY SAW kEA
445 228 CSC I 108.2 FETAL MNETOBJ
445 M5MC 2 1.1 POT. BODY PLAIN SAND
445 210 CSC 2 3 POT BODY PLAIN SAND
445 21 I8MC I 3.2 POT RIM ViIN SAM
445 215 CMC 6 5.9 POT BODY PLA I N SAND
445 2aC5c 1 8.5 POT BODY PLA•N SD
"445 225 CSC 1 1.2 GLASS FLAT CLEAR
445 225CC I 0.5 POT BODY PLAIN SAD
456 22 CSC 1 0.3 GLASS CURVE CLEAR
45 2800 CSC 1 1.2 am BEASE CLEAR
458 220 05 5 7.5 POT BODY SAND WEA
4H8 8 0 1. 9.8 METAL ET ":,.
45, 226 CSC 1 8.6 SYN RUIBBE
4u 250 CSC8 GLASS F.AT CLEAR
458 205 CSC 2 1.9 POT BODY PLAIN SAND
45 21.C 1c 1. GLASS yCL.EAR
458 218 OCS 1 1.3 POT BODY PLAIN SAM
4582 2'CC 1 1. 4 POT BODY MOM SAND
450 215 CSC 2. POT BODY PLAIN SAND
458 228CSC 4 5.6 POT BODY PLAI.N SAND
451 2a CSC 1 2.1 POT BODY CrqN{ SAND
451225 MSC 1 5.6 GLASS CR COBMALT
45225 CSC 1 1.1 POT BODY PLAIN SAND
4m 2m sc 5 6. POT BODY SAND WEA
4552H CSC 1 8.1 ~TAL METOBJ
Q 2N CSO .2 GLASS ,FLAT BROU

468 2 CSC 7 5.4 POT BODY SAND WEA
40 2MCMC 3 4.4 POT BODY DEC SAN
461 2• CSC 2 8.6 POT BODYFS SAND
46 200 C I M7 POT, BODY CR.W{ SA
Q682M605 2 8.8 URNM MKN

465 2M CSC 1 .2 GLASS BASE CLEAR
465 2 CSC I 8.8 GLASS MVE BRO1A
45 2M CSC 25 21.8 POT BODY SAND kA
465 2M 8 C 3 6.8 POT BODY Cr9 SAND
478 2M 8 C 2 5.8 GLASS CURE BROWN
479 2C0 1 8I . GLASS a-CAR FR
471 2M MSC 1 7.6 GLASS BASE CLEAR
4782 2M CC 1 3.1 GLASS CURVE CLEAR
478 2M M5C 1 1.6 GLASS FLAT CLEAR
478 2M CS 2 5.2 POT BODY CME SA.MD
4712280 C 1 1.7 POT BODY PU'CTSAND , EA
478 208 CSC 2 8.8 POT BODY CR. SAND WEA
478 2M 05 18 23.2 POT BODY SANZD a
478 28M8CS 1 6.5 URA PEBL
478 200 CSC M.'. URM DAM SS EA
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TBLE C-I
,41.99 ARTIFAs

N E UNF• I CT WT

47?•g CSC 1 0.3 URM CCNC
475 2HCC 1 2.5 CL FLA CRT
475 2 CSC 1.8 SLASS FLAT CLEAR
475 2N CSC 1 1.9 GLASS CURVE CLEAR
475 200 CSC 11 17.8 POT BODY PILA!N SAM
4-5 m CSC 1 1.5 POT BODY SISP SAND
475•2N CC & 22.2 POT BODY CRO SAND
475 21, 2CSC 1 8.4 5.1Si IND
488 20 CSC 8 10.3 POT BODY PLAIN SAND
480 220 CSC i 4.3 POT BODY PUNCT SAND
486 2M CSC 7 211.1 POT BODY ME~ SAND
485 2NCSC 1 3.4 POT BODY CR, SAND
485 280CC 1 2.6 POT WDY PLAIN SW
4M 2H CSC 3 9.9 POT BODY PLAIN SAN
499 2N CSC 3.6 POT BODY C.R: SAN
490 2M CSC 1 8.8 POT BODY PLAIN 31R0
498 282 CSC 2 3.1. POT BODY P10AIN SAO
495 1 NCSC 2 1.6 POT BODY PII, ,SAND
495 10 CSC 1 0.2 ANiM BOE IR

495 1.05 c I I. I POT BODY PLAIN SAND
495 105 CSC 1 4.3 POT BODY PUNCT.SAND 4A
495 118 CSC 1 4.9 POT BODY PLAI;, SH-E•,SA
495 110 CSC 1 M.4 POT BODY PL.AIN S•
495 .18CSC 2 .8 URN. PEEL SS
495 115 SC 1 0.4 POT BODY PIAIN D
495 12 CSC 1 2.8 CL SW.T QZlT
495 128 CSC 1 8.4 POT RIN PLAIN SAD
495 126 CSC 1 t.5 POT BODY PLAIN SAND
495 1289C 5 2.6 URM PBL 66
495 125 CSC 2 1.2 POT BODY PLAIN SAND
495 125CSC 2 1.1 URN PEBL 6S
495 138 CSC 1 0.7 POT BODY PLA.IN SAND
495 135CSC 1 0.7 POT BASE PLAIN %QA
495 135 CSC 2 2.8 POT BODY P,.AIlNSA
495 14 MCS 1 L,8 POT BODY PLAINS SD
495 1480 CSC 1 8.6 URN PEEL SS
495 158 CSC 1 1.9 POT BODY CRi1 SAND
495 15 CSC 2 8.6 UR PEBL SS
495 158MC 1 L.8 FOSSI I1D
495 155 CSC 3 11.5 POT BODY PLAIN SAM
495 155 cS 1 2.2 POT BODY CRlM SND
495 168 CSC 3 4.2 POT BODY PLAIN SAND
495 165•C•C 1.6 POT BODY DC S AND A
495 165 CSC 2 8.7 POT BODY PLAIN SAND
495 178 CSC 1 5.1 POT BODY PLAIN SM.
495 175 CSC 6 5.9 POT BODY PLAIN SAND
495 175 •C 1 8.1 URP. OfL
495 175 CSC 1 8.1 URN CONC
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TABLE C-.
3MS199 ARTIFACTS

N ES L IMITTI CT WT
49FI7i MC 4 1.1 URM PSL SS
495 188 mC i 1.5 am CURVE 6RZ..i
495 180 CSC 2 3.6 POT BODY PLAINS S
495 2m Sc 4 3.6 POT BODY PLAIN, QA
495 2U CSC 1 6.6 POT BODY PLAIN 3RS0

6EW- 2 4.0 ANIM WOE
XIM 11 8.3 CL F..A CRT

IXIMI 1 1,2 CL S•ET CRT
6.e 1 1. 1 a Sp.T CR,
X11 1 I 8.3 CL ..A CRT

SENE 1 7.2 CL FLA RUM CRT
"GENE I 9.9 CL FA DECOMT CR,1
GENE 1 1.9 EARTH W'I1 BOY
GENEE 1 7.1 EART-i *.*TE BASE
G•E N 3.1 EART• •ITE BODY
WI, 1 1 0.7 EARTIH I-t
IXIN 1 1 10.3 EARTH ll.!ITE BANDED P.NK BLUE
GEN 1 2.2 EARTh W 17. RIM
GENE 1 4.5 EARTH W.HI TEBASE
IXI I L I . EAqR4 l4iTE
GENE 1 2.9 EARTH A..BALB
MGE • 5.2 ETh ITE BODY
II1M 1 1 1.I FLOR CPARC
,XIM I I 28.0 S BASE CLEAR
IXim 1 110 13.1 aiLSS CRVE I'iEcR
WEE 1 16.9 WES SQUARE ME
IXIM 1 1 1.9 DiS PAINT CLEAR

.I4 £ 1 0.1 amSS BR•NO
IXIMI 1 1.5 LAS CURVE PAINT CLE QLD-
IM1 i 1 6 3.6 GLASS C ., CLEAR
IXII1 2 0.8 GLASS CNRVE BXI&N
WXIN 1 1.5 GLASS CLEAR VILD
IX1M 1 2 4.7 GLASS CURVE BRUN
IIIN I I 2.0 I ASm R IN MOLD ALUA
GEN 12 25.8 GLASS CURVE CLEAR
GENE 2 2.6 LASS JRIMM CLER
GEE 1 5.2 GLA IRBLE
GE. 2 9.2 aS BE CLEAR
GEE I L.9 GLASS NECE M
GENE i 1.7 GL.SS DAVE BRU
EE 2 I GLASS JRIUN BLU
ELIE 2 5.8 WUE CURVE ,LGRN
IXIN 1 1 13.3 POT RIM PAIN SAND
h1 14 16 65.4 POT DEB SA
IXIM 1 48 71.3 POT BODY PLAIN SAND
1W 1 5 33 POT BUDY DEC S•
IXim 1 15 95.8 POT BODY CRM.K SAND
11N.I 9 17.4 POT PF.
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TABLE C-1
M.S199 AKTIFACTS

N E LNIT# CT _.
IXIM 1 1 13.7 POT FIG ZOO SAO,
IXIM 1 1 21.8 POT RI4 PAI, S•N
11., 1 2 !.7 POT PF- PLA IN
IXIN 1 80 64.7 POT BODY SAND 'Ea
111- 1 2 6.3 POT DAM
IXIM 1 1 6.1 POT DEE SAND
IX 1 9 23.0 POT, DY DEC SAOD aEA
IXIM 1 1 5.2 POT RIM CR." SAD
IX.,M 1 3.8 POf RlM DEC SAND 4A
IX1, 1. 11 36.8 POT BODY C.RN SAND
iXIX 1 17 185.1 POT BODY CR! SAND
IXI,1 5 7.5 POT BODY PLAIN SAND
GE• 1 8.8 POT PC-,
Il1I 11 109.5 POT BODY CW. SAND
.X. 1 11.9 POT DEE SAND
IHIM I 2 25.3 POT DEE SAND
GEN 10 22.7 MT BODY PLAI, S.MD
IXIM 1 5 60.4 POT DAUB
IXIM 1 1 2.2 POT DEB PLAIN SAQ,
1XIM 1 1 9.4 POT BODY PLAIN SAD
GEL 3 7.6 POT BODY CRK SAND
WEiE 2 4.1 POT BODY C RyK SAND
IXI. 1 1 18.5 POT BASE SA
IXIM 1 3 7M. POTl DAUB
IxIV. I 18 35.1 POT BODY PLAIN SeD
111.4 1 1 2.8 POT RIM DEC WA
SEAC' 2.1 POT. F1
MXlY 1 15.4 POT FIG SAND A

WHE 1.8 16.6 POT E LY PL-AI4SAND
IXIM 1 I !.8 POT DAUB
IXINI 4 2.3 PT BODY SAQ iT.A
hXIM 1 2 16.8 POT BODY PLAIN SAND
I1IMI . 12 66L1 POT BODY CSYR SAND
IXIM I 3 4.0 POT BEDY PLAI, .SAMD
IX'..4 1 3 1.2 POT ME PFI.
G6E 5 3.4 POT PEL.
1XIM1 1 I .5 POT RIM PLAIN SAND
hXIM 1 4 2.8 POT PE.
IXIM 1 69 41.9 POTa BDY PLAIN SAND
iXiM11 3 5.9 POT ODDY C." Spa
ONE 2 7.5 POT BODY PLAIN SAN
M)E 118 218.9 POT BEDY PLAIN SAN
WE 17 38.2 POT BODY Cr.V SAND
ME 1 3.8 POT BODY TOI. WAOD
GE.% 21 36.7 POT BODY PLAI SAND
6EE 13 37.9 POT BODY C.R SAN
GE% 1 6.9 POT BODY 9. SAMPM
IXlM 1 2 1.8 POT PaL. PLAIN
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TABLEC C-11
3S199 ARTIFACTS

1XiMI 2 2.5 POT BODY CRNi SA 6EA
IN 1 1 16.6 POT RIm CRuX SAND

IXIM 1 22 21.3 POT BODY PLAIN SAM
IXIM 1 1.7 POT PC-,
HIM I 12.I POT BODYFS PLAIN SAND
IX INI 1 9.1 POT RIM PLAIN SAND
W1IN 1 58 106.8 POT BODY. PLAIN SAND
hIX1M 1 1606.4 POT BODYFFS SAMD
HIM 1 21 57.2 POT BODY C,:,M SAND
SEW . 5.6 MRN C-N SS
EE 1 6.1 URN CANC

SMN 1. 6.5 U.1 4 MeC
iXiV 1 1- 4.1 UR CONIC
IXaMI1 4 3.5 URN PEBL
WIN 1 5 5.8 URN CONC
MGE 1 3.4 UR, CL-2.M CRT
iXIN 1 1.9 URN CANC
lflNI L.7 URN CANC
HIM 1 1 0.3 URMN CONC
IIM. 1 2 6.3 URN IN
IiM 1 1 27.3 U04 PEB
hIM 1 3 19.2 URN CONC
IIlM I 2 1.2 URN PUL
IXII 1 3 L.7 URN CONC
IIN 1 1 27.3 URN PEL
IIM1. I 5 1.6 URN CANE
GEIE 1 1.6 URN PEEL
11IN 1 .I URN CONC
MEE 2 6.5 MFETAL NETOS3

SENE 3 2.1 IMETAL MTB
ME 1 3.5 *7TL AL. M METOBJ

IIINI 1 1 2.1 MEETAL METWB
111W 1 2 11. METAL FETOBJ
X14 1 6 2.6 METAL METBJ*

'N 1 1 1.7 ,0ETAL TPT
S, 1 2.6 PORCE BODY
WENE 1 22.4 PORCE RIm TABLE

E I L4 FOSSI IND
111, I 19.7 FOSSI S!
WIN 1 13.5 FOSSI I0
ME 3 1.6 FOSSI IN!
IXIM I I 0.2 SYN PLAST

Number of artifacts in printout: 61I
# of artifacts excluced by security rating: 0

Output completed: 1•6pr87 0:5
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TPB.. C-2. l.S.99 FARTIFXTS FROM TEST - TT BY DEP--'

Database name: AMINO•
Tihs retrieval performc: 169prV7 2:31
Data last upcatec: 16Pr87 l:55

Total artifacts in catabase with cata: 668
# of artifacts excluded Iy security rating:

Suaset nwze: I99D='.Ph, 0 of artifacts in subset: 87

CWIulative se/ectlon criteria:

UNT 1X1M

Mi artifacs seieced

1XA .33 '18.03 3 11.2 XOT PL. FtdN
IXIM 8. U. 10.23 3 4.8 POT BODY PLAIN SAO
'.IM 8.2 L 0 1 •.2 M 8.2 CL S:-AT CRT
IXIX 1 0. W 1.2U 13.5 FOSS! I

1 8.20 108 • 5 1.8 uR. R.N
IX1. 1 0.28 18.2N 4 2.3 POT PEI.

MO1. 1 8.28 18.2 2 0.3 URM IN
IXINM I 8.O 10.28 69 41.9 POT BODY PLAIN SAO
I XI 1 8..L 18.20 9 .5 poT R14 PIM4 SAM)
1X.I- 1 8.00 18.2 3 5.9 POT BODY CROK SM
1XIM 1 8.M 18.28 2 4.7 RM CURVE BO1N
IXi 1 8 0.08 it.2 1 2.L GLOSM RIM 490D AQUA
IX1 'I . 00 1.2,M 1 1.5 sS CURVE PAiNT CLEAR )OUD
1XI, 1 8.00 10.28 1 28.0 6LASS BBMS CLEAR
IMII 18 .2 18.2i 18 13.1 LS CURVE CLEAR
1X1M 1 8L8W 18.29 1 4. 1 L!."M 4CON
'IXIM 18I.2 @ 18.208 11 If 2.1. MET ME TOw
IXIM'I 10 8 I28 1 1.7 ,ETL TPT
IXY, 1 .LO 18.9o 1 18.3 EARTH wiTE BwDS: PIrX BL.

1XIM 1. 28 18.2 a 0.7 EARTh •ITE

CT 1.21. M .3a8 121.2N
S138.70 6.935 138.70

--) BDIT = 14

I.XI 11.28 !4.M9 2 1.80 POT PC- PLAIN
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1X:M I t-.Z 1.4. N 1 1.0 F%-OR .RC
1X11 1 10.9s 14. a 1.9.7 FOSI V

!X1+ ! 18.2• 1.4.& 2 2.5 POT BODY C., SMD kEA
.%!M 1 le.90 14.n0 0.7 POT PL.
11-1 1 1. to !4.20 12.8 POT BODYFG PLAI• SQD
IXI1 1 18.0, 14.30 22 21.3 POT BODY PLAIN StND
W.P. ! 10.00 14. N 1 L.2 SYN PILAST
hI11M ! .'L 0 14.0N 2 0.8 GLASS CU VE BRO
WM 1 3. 3109 14.90 6 3.6 "L~S CUv: CLNPq
XX~ N 10.9 4.N0 1 .1 EARTH WSITE

I Me, s •. !4.m0 0.7 , C•,NC

IM 1.4 1.M 0 1.4.26 1 0.3 uN4 me.•
PX,. I 198, 14.90 6 2..0 ýr'Ek ,,. oil

T44.28 4.4-4 165.00
ZT 66.70 4.764 205.40

-) B•T * 24

UIP. I 14.24 24.22 21 57.2 POT BODY CR SAND
i.'. I 14.Z 24. 0 1 9.1 POT .4IM PlAIN M1SD
lI:! 1 14. N 24.00 N 1.0. POT R1M CR* SA.0D
IX..4 ' !4.0N 24.90 N 17.4 POT P..
1:P 1 14. N 24.N0 !06.4 PUT BODYFG SWD
3IM ! 14.30 24.90 50 106.8 POT BODY PLAIN SAWD
I11.4 I 14.00 24.0N 4 3.5 URN KBL
UN 11 4.9N 24.96 1 0.1 GLASS BRUN
M11M 1 14.00 24.90 1 1.0 GLASS PENT a..PR
hIM 1 14.0 N 24.0N 1 1.5 GLASS CLEAR MOL3
!1'.M 1 1.4.N0 24.90 1.9 ; , CAkC
HIMI, 1 14.90 24.29 3 V.7 UR4MCNC

IXm 1 14.23 24. N 2 1.4 C ,L"BJ

CT, "94.0 8.545 259.9
S317.0 24.385 522.40

)DEPTHu 29

t11M 1 29.90 29.N 1 9.4 POT BODY PLAIN S•AD

C', 1.10 .090 268.0w
wr 9.40 9.40 531.80

BDV"7H34
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TAPLE C-2

3S'199 ARTIACTS FROM TEST UNIT 8Y DcEET

iNIT* TOP BOTh, CT i•T_ _______

IXIM 1 24.2N 34.2U 2 6.3 POT DAUB
IXM 1 24.08 34.00 82 64.7 POT BODY SA.D WEA
IXIM 1 24. U 34.2U 2 1.7 POT PL, PL. I.%
1XM I24. -N 34. N 1 6.1. POT DEB SAND

1XIN .4 24. N 34.2 5 5.8 1.11 CONC
hI3 1.124. N 34. N 1 0.3 CL FILA CRT
IXI'' 1 24.22 34.22 1 13.3 POT RIM PLAIN SAND
X11M 1. 24. N 34.2N 9 23.0 POT BODY DC D

IY.I1+. I 24.0V 34. N 11 26.8 POT BODY C.•% SAD

CT 112.,N 12.444 372.80
WT 158.2u 17.556 689.8U

-)BD.E)TH 44

1XIM 1 34.00 44.2N 3 1.9.2 URM C0X
IXI 1. 34.22 44.2N 16 65.4 POT DEB SD
WIM 1 34. N 44.N 1 2.3 CL FLA CRT
WX1.1. 34.20 44. N 2 1.2 URM PEBL
IXIM 34.2N 44.N2 1 5.2 POT RIM CM SD

XIM 1. 34.02 44.2N 17 125.1 POT BODY C,•M, SAND
IXI! 1 34.21 44.00 1 3.9 POT RIM DEC SAND EA
1Xl,. 1 34.22 44. N 42 71.3 POT BODY PAIN SAND
II1M 1 34.2N 44.N 5 36.3 POT BODY DEC SAID

CT 86.22 9.556 458.8N
8T 37.2N 34.111 996.80

--) B 54

3X1M 1 44.2N 54.22 1 8.3 UR, CO4C
'X1•M144.00 54.03 3 70.4 POT DAM
IXIM 1 44.28 54.2t 1 13.7 POT FYS ZOO SN
IXI, 1. 44. N 54. W 1 15.4 POT FIB SAND WEA

IX I 144.0U 54. N 15 95.8 POT BODY CR.MK SAND
IXIM 1 44.0N 54.02 1 21.8 POT RIM PLAIN SAND
IIM 1 44.2N 54.2N 1 2.0 POT RIM DEC SPO •
I1XM 1 44.2e 54.00 1 1.5 POT BSE SAND
3114 1 55.N9 54.22 19 35.1 POT BODY PLAIN SWND

CT 34.2N 3.778 492. N
S272.70 3. 329 1269.59

c-i 6
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TPBLE C-3
IS471 ARTIF(wTS

le 2N IX1M 1 15.7 UR CONC
175 95 CSC 58 126.0 MOT BODY CR,'A SMAD
175 95 CSC 14 45.2 POT BODY PI.!N SAND
175 95 CSC 7.6 POT PODYFG • I•N SD

175 95 CSC 10.6 POT PC-,
!88 95 CSC 1 7.8 URM Mu.W FC
189 95 CsC 4 8.5 UR, PEBL
.88 95 CsC 1 0.1 A.!M BNE CAL
188 95C C 1 2.4 CL ' SFAT RLLM CRT
.8 e5 CSC 12 26.6 POT BODY DEC SM WEA
180 95 CSC 1 1.1.1 POT RIM CRR SA•ID
188 95 CSC 32 79.6 POT BODY CRM SAND
180 95 C 12 6.9 POT DAUB
18095 CSC 3 2.1 POT PC-,
188 95 CSC 147 89.2 POT BODY PLAIN SAND

.19888 CSC 3 9.5 POT pEL,190 8 CSC U !26.3 PUT BODY PBLAIN SAND
'190 U CSC 8 23.3 PUT BODY DEC SN E
19 88 CSC !1 11.7 POT, D1C F
19188 CSC i 5.7 E CUR,1 FVR1.90 as CsO 1 1.3 POT RIM •JZN S

190888 CSC 4.4 8 LA3 S j.RI BUA FR
190 Be Csc 16 47.7 T BODY CRY SAO
198 •9 CSC 9.72 F. Y C PA S
198 8 CSC 2 6.8 URI PEBL CRT
198 a C• C 175.7 CL B1-F-4 C DRT FR -
199 89 CSC 6 18.9 CL B RT R

1 19055 SC 8 SRL IND C R!190 95 CSC 73.21 PTY

1BODY CSC& 6 3.3 OT -

190 55 C 19.7 POT BODYFS PLAIN, ,EL
S190 95 CSC 21.9 UPO P BO

"1985 95 8 217.1 POT BODYn. DEC SAD W
g19 95 CsC 6 19.9 PUF DASIB

. 199 95 {Y• 1 2-! CL FLA CRT..

190 95 sC 1 4.2 LOT RI CR
!99 95 Me 1 ! .2 U." C.•M •s VZ

19895 CSC 6 2 3. POT O AE
199 95 mC 1. 7.4 POT BODY PAIN SHSD
19 95 CSC 1 12. POT BODY C." SGRO
19995 mc a 21.1 PUT BODY DEC SM WT.S:.
191 95 Me 1 lý1 POT am C" PUT Wql},
1911 95 Cs 1 4.2 POT RIM C%% SAS]
19 9S5 CSC 20 7.5 POT BODY PAIflN SM•':
195 50 CSC 5 7.8 POT BODY PLAIN Me'•

195 55CSC 1 1.3 POT BODY DECINSAND E195 55 csC 1. 1.3 POT. BOD)Y PL.AIN ,Mi
195 68 CC 1 5.1 CL CM EXHaUS CRT
19558 CSC 1 1.9 POT BODY DEC SAND WEA
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TABLE C-3
M~S71 ARTIFACTS

N ENIT #_CT WT___________
105 S8 CC 5 9.4 POT BODY PLAIN SEAD
195 65 CSIC 11. POT PE.
.95 65 CSC 1 2.4 GLA!SS CURVJE LAV
!95 65 CSC 18 36.5 POT BOiY PLAIN MAMD
195 65 CSC 2 4.6 POT BODYFG CRX SAD
19578 CSC 26.9 POT BODYF P 'AI1N4SAMD
195 70 CC 8 36.8 POT BODY PLAIN SAWN
19578 CSC 9 26.9 POT BODY CR.h SAND
195 70 MC 2 8.9 Cl BWDT CST
195 70 CSC 3 2.9 CL FLA CRT
195 75 CSC 0.3 POT KDY PLAIh SiHEL
195 75 CSC 10 11.5 POT DAUB
!9575 CSC 1 0.8 POT BO)DY FIL-. S-E•..
195 75C C 2 1.0 CL SýAT CRT
195 75 CSC 1 8.8 URM PEBL QTZ
19575 C 1 2.2 POT RIm C•i SAN•
195 75 CSC 9 2.4 C PF"19575 CK 13 21.8 POT BODY DEC SAND WEA

19575 CSC 24 53.7 POT BODY C.R.M SAD
195 75 CSC 45 61.7 POT BODY PLAIN SANI)
195 80 CSC 5 8.3 POT BODY DC SAD wEA
1958 8 CSC 2 1..6 POT BASE PLAIN AD
.95 80 CC 23 47.7 POT BODY CRM SAND
195 W8 CSC 24 34.3 POT BODY PLAIN SAND
195 88 CSC 3 2.7 LL FLA CRT
195 88 CSC 1 8.5 U.m PL
195 88 CSC 1 66.6 CL CORE ,Al CRT
195 88 CsC 1.8 CL PPi CRT DS
195 8s C 1 I14.1 UA• CK* C.T FC
:9588 CSC 2 4.2 PFT PEL
.95 88 C 3 5.4 POT DAGB
195 88•CSC 1 53.8 UMN Cl. SS
195 88 Ce 1 1.0 PaO BODY P'AIN SHELL
195 85 CC 33. POT BODYS PLAIN SAND
195 85 CsC 3.9 POT DAM
195 85 CC 2 1.4 C FLA CRT
195 85 CMC 2 7.4 POT RIM C R SAD
195 85 sC 12 68.8 PDT BODY C.. SAND
195 85 CC 2 8.9 MOT BOY PLAIN SPND
195 9 CGC 5.3 POT PE
195 98 CSC 0L5 POT BODYF. P.AIN SH.L
19598 CSC 5.4 POT BODYFG C.". SAND
195 98 CSC 8 19.9 POT BODY CrR.K SAMD
195 8 cm 11.4 POT BODYFG PLAIN SAND
19535CSC 2•3.4 UM4 C.kX SS
195 95C C 1 5.4 UM PEBL
19595 CSC 0 8.2 POT BODYFB.P.A!,N-,1.iH
195 95 CSC 1 15.1 CL D-M TESTED CC
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TABLE C-3
3MS471 ARTIFACTS

__r 4 N~ CT WT____________
19595 csc - 1 0.1 CL FLA CRT
195 95 CK I hI. CL FLA DECORT CRT
195 95 CSC 42.2 POT BGDYFG DEC SAM
19595 CSC 8 27.2 POT BODY DEC SAN. WEA
195 95 mCS 27 85.8 POT BODY PLAINSA
19595 CSC 27 99.5 POT BODY C.%4 SAND
195 95 CSC 2 5.4 POT RIM CR,( SAND
195 95 CSC 32.4 POT BODYFG PLAIN SAO
195 95 CSC 4 i.4 POT PEL
195 95 CSC 7 22.5 POT DAUB
195 In CSC 1.3 POT BODYFS PLAIN SAND

!95 ICSC 1 1. I POT RIM I RUD
195 In CSC 10.1 POT BODYC DEC SAND
195 100 NCSC 3 0.9 POT PIE
195 IN CSC 5 4.8 POT DAIS
195 100CSC 2 1.1 URM C.3", SS
!95 !% CSC 1 1.5 CL "~iT
195 is CSC '1 0.1. F.LCR
1951 0CsC a 9.4 UR POL
195 I00 CC 1 1.7 POT DAUB
195 I0 CSC 1 2.3 FOSI
195 INCSC 1 4.9 POT B DEC SAND WEA
195 i0 CSC 41 89.1 POT BODY CR.MK SAND
195 'M CSC 8 19.2 POT BODY DEC SAD WEA
195 10 CSC 9 15.2 POT BODY PLAIN SAND
195 i5ts C 1 1.0 POT P-
6.5 105 CSC 1 4.4 URO M CRT FC
'95 .05 CSC L.2 CL FLA DECORT CrT
'95 "5 MCS 6 12.2 POT BODY CM. SAND
195 105 CSC 7 10.4 POT BODY DEC SA!D WEA
'95 1'05 CSC 12 18.7 POT BODY PLAIN SAND
22095 MC 6 27.6 POT DAU,
200•95 CSC L,5 POT BODYFCR CR SA
208 95 MC 1 33.4 CL CORE MIR CRT
20 95 CS: 2 3.2 CL FLA CRT
2M 95 CSC 2.6 CL FFLA RlM CRT
2M 95 CSC 1 1.5 POT RIM PAIN SAND
290 95 CMC 17 53.3 POT BODY %AINS S
2W095 CSC 19 87.2 POT BODY ClyX SAND
m 95 CSC 42.2 X."T BDYFG PLAIN SAN,
2W 95 C 16.6 P7T PE.
2 95 c 1. 0. POT M•,•FG P.•AIN Sp!,.L
2 IN IXIM 1. 1.5 POT RIM PWT SE-LL
2M I IXIM 1 2 0.2 ANIM .1 S E
SN100 IXlI 2 2.1 XOT BMY PLAIN.SL-LL
2M 100 IXIM 1 1 2.6 POT RiM Cm.'i. SAND
2m 100 hIM 1 1 0.3 LASS CURV5E C.EAR
2N 00 IXN M1 21 59.5 POT BODY DEC SAI Z, ZA

C-19
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TABLE C-3
X.~47'.~ :~~

. E LIITI CT W __

2M8 IN 1XIM 1 1 1.6 C.HIST Q
2021•Slot xM1 3 !.8 CL -,.A CRT
200 1N lXI1 329.5 POT nDYFG PUkIN SAN
M0 IN 1XIM 1 26 65.7 POT BODY DEC EL 0.

200 108 IXIM 1 49.6 POT F"
2a0 1011. IM! 5 1&.9 PUT DP`0
2W0 0 IN.M 1 0.7 POT BODY PJLAN SAND
2H 103 1X1 1 1 0-7 POT DBO
2060o 31M0Ii 1 21 61.20 POT BODY 'PLAiN SAIND
208 1 IXIM 48 16.6 POT BODY 'm, SAND
200 200 1.XiNI M12 M. AN I M BONE.
205 95 CsC 1.8 52. 6 P07 BODY CRX SALD
205 95 CSC 1 3.6 U , C'M.: CRT K
21055 CSC 4 2.6 CL :,.T
205 95 CSC 7. ' POT DAUB
205 95 CSC 9S. POT
205 95 CSC 32 49.5 POT BODY PLAIN SMO
20595 CSC 1 1.7 POT RIM CVIM SPN
2'. ,W C 1 1.7 POT BODY DE-.' 9.ND WE
210 50 CSC 1 0.8 PUT BUjY SAND 'E
210 55 CSC 1 3.2 URM. CNNK SS
210 55 CSC 1 0.1 RM. Chi OUZIT
21 55 CSC 1 b.1 N1ET"L E
2185 Csz 1 0.2 POT PEi.
218 5 CSC 2 4.7 POT BODY C.X SAND
21 55 CSC 1 1.2 POT BODY MCO SAQ, WEA
21. 55 CSC 4 8.6 POT BODY PLAiN SAND
218 60 CSC 6 16.9 POT BEDY Cim SAOD
210 6 CSC 14 21.2 POT BODY PLAIN SA%3
218 68 CSC 1 1.8 POT BODY DEC SAQ WEA
21 60 CSC a 0.8 POT, BODY PLANI La- L
218 68 MC 1 0.3 CL FLA DECO.T C.FT
21 606 CSC 1 .3 POT PS.
218 6 CSC 19.0 POT, D•A
210 68 CM 1 0.1 METAL nS

21 60 CSC 1 5.9 CL FCL CRT
218 65 CSC 1.. POT BODYF..PAIN SAýO
218 65 MeC 1.6 POT PE.
212 65 CSC 2 6U2 POT BODY MIN SAND
218 65 MC 3 11.1 POT BODY C.3M SMf
210 79 CSC 3 9.4 POT BODY PLAIN SAND
28 78 CSC 1 1.2 CL S:iT
21070 CSC 4.0 POT PE..
210 78 MC 21.7 PUT BODYFB P.IN SP.lM
21070 CSC 9 24.4 POT BODY C.RII SAO
210 75 CSC 0.1 XOT RiKJ6 PLAIN SAQ
210 75 CC 1 0.1. POT BODYFP PLAIN S LE'
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TABL" C-3
!S471 ART!F•TS

E UMNICT
211 75 CSC 4.3 POT P-.
218 75 CSC 7 24.t POT BODY CR.•K M
218 75 CSC 6 19.6 POT BODY PLAIN s• S
210 75 CSC 1.8.6 POT BOWYS RK SAS
21"888 MC 2 8.5 CL FL.A LNA CRT
21808 CSC 2 1.1 .CL EHAT CRT
210 88 CSC 12 38.1 POT BODY CRA SAND
2180 CSC 8.6 POT
21. 88 CSC 11 31.8 POT BODY PLAIN SAD
21. 82 ehA 027.4 POT BDY,:NG % A. ,
21088 C8 C 2 36.7 POT DAUB
238 85 CSC 16 39.7 POT BODY CR5,K SAND

23 8 Cs s 3.1.M. ODY PLAIN SAND
2185 CSC 1. 0.3 CL %A DECEIT CRT LT
218 85 CS 1 t.2 AMNI BONE CL
210 85 •C I .9 CL FLA RUI CF FT
218 asCSC 1 . a. CL S-~AT CrT
21 85 Cc 1 0.5 CL F-0 PREFCDR Ri CIT
218 85 CM 2 1.3.2 URY CHM ZA
2A2 85 CSZ 1 8.8 POT BODY - 7t M S:L
2180 85 CSC 5 9.1 POT BODY DEC S;.L N EA
21 85 CSC 3 5.5 POT PM.L
210 85 CS 3 9.9 UR PEBL
218. 85 CSC 2 0.8 POT DAUB
210 8 CM 5 4.8 POT BODY DEL' SAP.D biM
21 89 CSC 7 12.9 POT BODY CRIM SAND
218 98 CSC 1 CL FL A CRT
218 e CS 6 5.6 POM BODY PLAI, xARI
2A 9 C I 1 8.1 POT BASE CR? A SND
219 8 CSC 1 8.7 POT BODY P.AINS AD
21 98 CSC 1 2.2 POT Rim PLAN _ .LI
21 98 CSC 2 1.7 W1, M3.
2.189 0SC 1 0.9 POT PEL
21 95 CSC 1 6.2 CL FLA CRT
210 95 CS 11.2 STONM 2BIRS
218 95 MC 1. 0.2 C CLORE .OV ýT FR
218 95 CSC 1 5.8 UR! PEBL
21.95 CSC 2 3.4 CL FLA 21V ýT
218 95 Cs 1. 8.6 URM r.C
218 95 COO 8 8.7 MT BODY pAiN SM
218 95 05 9 15.1 POT KBY C.RK, SAIND
218 95 CSC 1 1.1 POT BODY DEC SEA ZA
218 95 C 2 U.5 POT PE .
218 95 05 1 0.7 POT BODY PLAIN
218 95 CSC 1 8.8 POT PY ,
218 95 0M0 18 718. POT BODY C*.K SAND
218 95 CSC 14 23.6 POT BODY PLAIN SAND
218 95 CSC 6 7.7 POT DAUB
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TABL. C-3
1IS471. ARTIFAC76

N E L.IIT# CT WT
218 95 CSC 5 6.6 XT BODY DEC EAM 4A
210 18U CSC 4 4.9 CL FLA CRT
21.8 IN CSC I 2.3 CL ARRCU4 PREF'R M71
2181 CSC 1 6.3 CL ST CRT
218 188 CSC 1 18.6 POT
21 108 CsC 42.6 POT BCDYF .PLN A N.
210 .0•8CSC 4.8 POT PF"
218 N8 CSC 3 12.6 POT BODY PLIN SAN

218 1.0 CSC 11 42.1 POT MOY CR . SAOD
218 105 CSC 42.9 POT scDYFG PAIN SAND
218 105 CSC 4. . ;OT PE.
21. 15 CSC 2 8.1 URM PER,
218 105 SC 1 ..8 ANIN EZE
21 1.5 CE 1 0.1. POT BIODY PLAIN'Si.G.L
218 105 CSC 1 0.5 CL L.A KTI -PDL:B;" ,.
210 105 CSC 3 23.7 P RIN, CRT-, SAND
21? 105 CSC 7 a2.6 POT BGDY PL. AX SAN
213 105 CSC 15 40.2 PGT BODY CRK SAN
218 118 CSC 1 a. LCL D. DO•"0RT 5.T
218 11CSC 2 4.3 POT DAB
218 118 aMe 1 8.5 PXT BO1y F:." :
210 11 CSC a. I CL FLA CRT
21A 11 CSC 8 13.1 POT BODY PL.A!-, SAO
218 110 CSC 6 17.9 POT 9,DY MM SAND
218 118 CSC ' 1.9 X;T BODY I-kCI ES=-:
218 115 CSC 1 1.8 POT BODY PLAIN SE.L
2!0 115 CSC 5 9.9 POT BODY PLA,,N SA"D
215 95 CSC 1 0.8 CL SE-AT CRT
215 95 CSC 4 19.9 POT, DA,
215 95 CSC 4 2.3 POT BOUYFW ECI SAND
215 95 CSC I 18.4 CL FLA DECORT CRT FC
25 95 CSC 3 3.9 CL FUA CR7
215 95 CSC 1 .6 CL FLA CR7 ýT
215 95 CSC 6 2.8 POT BODYFG PLAIN SAND
215 95 CSC 1.5 29.6 POT BODY CRI SAOD
215 95 CSC 2 3.6 POT RIN CRN. SAND
215 95 CSC 3 2.2 POT Bu .Y PAIN4 5 .L
215 95 CSC 3 2.9 POT
215 95 CC 13 24.3 POT BODY PLAIN SAM
21595 CSC 4 8.2 POT BODY DEL SAD WTA
228 95 CSC 1 0.8 CL L.A DECORT CRT
22 95 CSC 2 19.6 URM C.NK SS
228 95 CSC 3 45.2 U RN CA CRT FC
22'3 95 CSC 2 1.6 C FLA CR7.
228 95 CSC 2 L.5 CL EAT RUM CRT
22 95 CSC 1 8.7 C- S-AT CRT
228 S5 CEC 0.6 L RM PEEL
22 95 CSC 2 0.6 POT BODYFODEC SAND
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T•ABLE C-3
!ý,471 ARTIFACTS

SNE 'NIT* CT -W
222 .95 CSC 1 1.6 POT I.5 Elm SARF
228 95 CSC 16 4.2 POT BOMY C.R!J SA.Q
228 95 CSC 12 16.8ý POT BODY PUN SND
228 95 CSC 5 13.7 POT DAUB
2895 05C 1 0.7 POT BODYFBPLA IN. S."ZiR
228 195 CS 2 1.9 POT P-=-
2M595 06C 1.3 POT BODYFB6PLA!N, &
225 95 CSC 2 3.7 CL FJA CRT
225 95 CSC 3 3.4 CL W•T CRT
225 95 050 22 6.0.3 P07 B I., CRýV SAND
225 95 6 31 62..3 POT BKDY FkIN SAD
225 95 CS 4.6 POT Pr:
22295 CSC 3 6.8 POT BODY P.LAN SAM
230 95 CS0 4 11.3 POT BUY CR.-It SA•:D
235 95 cm- 2.4 POT PL
235 95 CS I 1.9 POT B.DYG ,AiN Sý.
235 95 CSC 8.9 POT BODYF- ,iN iN'
235 95 CSZ C 1 27.0 POT BODY CR. SPD
235 95 CSC 9 26.3 POT BODY PLqSINSI.)
248 95 CSC 8 5.8 POT BOY DEC SAND kE
24 95 CSC 19 28.8 POT BODY %AiN SND
248 95 CSC 1 8.5 POT BODY PLFis SiELL
248 95 CS0 23 47.8 POT BODY C.W SAND
24a 95 {C 2 1.6 POT F,.
24 95 CSC 5 10.5 POT DAL
248 95 CSC 1. 3.3 POT R!m CM~ SAND

ST 1 "o .9 POT BODY PLIN SAND
ST 1 1 8.6 POT BODY % -S.,;:LL
ST 1 1 2.8 G•..SS CURV- CLEAR

0 18 3. 1 OT BC•Y PLAIN SP•D
0C5 37 122.6 XT BODY CRVM SAN

63. 2 POT BODY--G PLM4 SAID
0SC 2 1. 14C FLA~ CRT
CSC 2 38.6 URM¶ CR7 FO
CSC 1. 1.3 POT BO-3YFB PLAIN SIiELi
CSc 19.3 POT P=
me 12.4 POT BOD•G CmRm SAm z
S1 1.7 -L FFI DENT CRT
ME 18 14.8C1. C F. CUT
EE I 1.3 CL NOV ,0,T
- 1 0.7 CL FLA DECRT CRT

GEW 1 4.2 POT BODY PIN5 ,D
G9 I 155.7 UIVI OM CRT
6EME 1 1.7 r- SU.AT CRT !T
SM 3 16.1 URI CK, CRT FL
MEN. 5 41.2 CL SIT CRT
WE 1 8.7 STONE RMLB
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I TABRLE C-3

E S UNITI# C- WT________ _ _

GENE 1 44.4 EARTh ýH77: BASE- ABLE ýjrLD GRAY
GENE 1 3.1 E AR Th :T:- BASE ý,'QEC
GE\S 4 7.6 EARh aI! dE
GENE 1. 26.3 EARTH kýITE BASE 4OLD

GEE .1 GLASS ii
Gof 1. 56.5 GIL, GRIP BAT QUTT
GOE 1 9!.7 CG KiE MILLOR
GME 1 16.5 STONSE RIM i4.....
GENE 1 18.5 S. NE BASE PIUBRS

GEZ 2 23.3 U RM PEBL
Ga- 3 2L 9 STCANE ALBBRS
GENE 1 12.1 STON%- EI'I
GENEc 1 4.7 STONE- BqcSlN
GENE 4 1.3.1. EARlmh N3 UE
GENE 2 28.1 EEARThi 6ýITE- RIN
GENEE 1 111.2 -EART.- 'ki"TE BASE
GENEE 2 1.7.4 FFOSSI
GEE 2 7.9 XOT BODY DEZC SA20 ZEA
GENE 1.2 43.2 POT BiODY O SANDl
GENE 3 45.4 FLSIZE ALBALB
OEE 1 6.6 ýETAL =ERS TOCBJl
OEE 1. !6.6 MEA LEAD Y.ETOB.
GEE 9 45.2 GLASS CLlRVE L 3RN'

GEhNE 2 5.2 GLASS CURVE DBIN
GENE 3 8.4 GLASS CURCE CLEAR
OLNE 2 2.6 PCT BODY PLAT S.HEU.L
SEE 6 18.4 POT BODY P'LA 1N SAND

GEE 9 33.8 GL.ASS n"RV :
WEE 1 11.9 EARTH k iT-E- DECAL
GENE 1 1.8 PORCEE TRA

GENE 2 1.8.5 GLA]SS BNEflU STOPPE LAY
GENE 11 8.2 GLASS M *ILK PRESS
GENE 1 3.3 EA~RT hriITE MJA7NT ýARPAI
OEE 3 14.3 EAR7h I7 RIM KOLD
GENIE 2 1.4.2 CL, DECORT %-RT
MEE 1 277.8 GR. -0M QTZ
GENE 1 1.8 PANI M Baie
ME-E I 11L I M. F1AP TU CRT
SGj4E 1 25.8 CL. CORE SHAP CRT
MEE 4 2.4 CLI FL.A CRT
04NE 1. 1.3.3 EA;T:H EART BASE iT E
GEE 1. 7.6 EARTH STONE4- BDY SRSEBS
OENES I 8.6 EARTH STOINE BODY ALBALB
GENE 4 7.5 FERS MET OBJ
04NE 3 15.8 EARTh, EARTi ýhTE- BUDY
GENE 1 7.3 EARTH EARTH RIM ki WT!TE
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TABLE C-3
IMS471 ARTIFACTS

,4 E UNITi CT wT___________

GEE 38 1.33.3 POT BODY PNA.N SA•ND
EE 111.6 POT BODYFG ,•:X SAQ

GENE 26 77.8 POT BODY CRtMK SAD
GENE 1 0.5 URM LIM
GDE 4 12.0 POT lALZ
GE•E 3 2.2 POT P-.
GENE 6 17.1 POT BODY DEC SAIN WJEA
GEM ! 9.8 POT RII RED SEL
GENE 2 3.6 CL W.(AT CRT
GENE 2 2.3 XT BODY P-AN S71 EL;.L
GENE 1 1.2 POT BODY iEh SAND
GEE 3.5 POT BODY N" .
GEE 1 3.3 GLOSS RVE K;,D BL.
ME 2 9.3 GLASS CURV..E K0 LAV
ME 5 15.3 GLASS CURVE- CLEAR
GENE 1 115 SLASS L.D CLEAR
ENE I 4.6" am CULR V Zf.L. : .•
GENM 2 10.5 GLASS CURVE LGIIN
GEE 1 5.5 GLASS CURVE LAV
GENE 1 6.5 GLASS BAS- E MCfl IL~ ARi
GENE 3 3.8 PORCE UNDEC
GEE 1 1.7 EA.R .IT, EAL
SEE 1 b2.8 GLASS AS ,.LD AV
G& 1 .7 GLASS MILK
EE 11.5 ERTH qI ,RIM

GDEN 1 1.2 GLASS CURVE LAV ý'!LD
GENE 1 1.5 GLASS R..AT LBLJE
0ENE 7 32.8 GLASS CURVE LBLL

GE! .14 GLSS CURVE 8MM~
GEVE 5 7.1 GLSS CL'RVE. CLEAR
GDE 4 2.1 GLASS CURVE LAV
GDE 18 42.6 POT BODY MLAIN SAND
ME 10 42.6 POT BODY CqR, SAND
GENE 1 9.4 POT Ri! CRRX SAND
M 3 71.8 ,E'TAL ,•EcBJ
GEN 1 9.7 GLASS URVE BLLE

IM I. 77.3 M.WTAL *-C-BJ MT• O.L
!II 1 116.0 POT DAuB
INiM I 22. 9 POT BCDYF5 DEC SAM
IXl. 1 1 0.1 ANIM WE
HIM 1 1 3.0 UR. QM CRT
HIM 1 58.5 POT, B, Y.G PLAIN SAND
IXIM 1 6 37.1 POT BODY DE SAND WEA
11'M 1 2 17. ;3T RIM CRM, SA.D
IXIMI 9 5.9 UR4 PSL
IX.M 1 23 85.7 POT BODY PLAIN SAN
IX30 1 17.5 POT PC"
.1, INI I1 POT BODY C.R SN
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TAB.E C-3
Z'S471 -R-I,:CTS

,• S UITI CT AT____ _______

XIM 1. 3 3.4 POT BOGDYG P.AIN SAM
IXl.1 I1 9.6 DU D:B
IXIM 1. 1 1.8 a uP BODYFG PLAIN SAND
1iXm 1 3 8.5 POT BODY CR " SA1D
3iM I 12 8. POT BODYFiF PLAIN SAND
HIM 1 12 48.3 POT BODY CR{, SAN
I 1M I 2 0.1 CL PFLA CRT
1XIM 1 9.1 POT FEL
I1IM . 7a 444.5 POT BODY CR., SAND
IXIM 1. 7 3.8 POT BODY PLAIN S•.--

1IM 1 1 1.7 PUT 7m DZEO SAND ZEA
IXIM 1 I 2.6 URM CL{ CRT
II ,M 1 20 34.7 POT BODY PLATs SND
IXIM 1 1 1.3 POT RI PLAIN SAND
IXIM 1 1 1.4 PDT BODY POLLS S.L
IXil1 103.3 POT BODYFG PLI.1h SAND
I3iM 1 38.8 POT BGBYS 050 SAN.
IXI, 1 29.3 POT. P:.
1IM 1 8 7.9 LRM EB.L
3X1.4 1. 04 2.3 UR., C.OC PJ1N
!XIM 1 58.0 POT DA.,

1 2.3 POT BCIZ! CR. SAND
I 2.4 ,AM EA-:.; AITE MHADL:
4 4.9 POT BODY PLAIN SE•
2 12.4 POT BODY FILM, ,ED Si-E..
3 2.0 POT XODY CM, SAND
5 16.4 POT BUY I05C SAM)D 4A
1 0.9 URN CD*4 CRT Z,

I 1.9 UR0
3 2.5 CL FLA CF.
91 35.0 POT BODY P.AIN SAN,

2 3.3 POT PCi.
3 24.6 CL. SAT

Number of arti icts in orintout: 465
t of artifxts xclludec by security rating: a

%utout cozpl- 16Apr87 3:38
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TABLE C-4 39S471 flRTIFATS F TEST NIT BY DDET

Da-voase nae: -
;•%s retrmeva. merformec: 22SeA6 0:2
:ata last u:=a:ec: iSSea6 2::4
Toaai artifacms in catabase wit., cata: 614
i of atifacts exciuced by security ra'in;: a

Subset nare: 3.S471B # of artifacts in sunset: 52

CuCulative selection criteria:
SNCT = 3IS471:

Xli artifacts selec.ed

* --} B'p,•=i

0 :!U iX: I .8. 12. J9. 2.6 X7 IY M CP,,.w SAO

Z 2.60 2.628 2.EZ

-)BDEPrh z-4

208 180 IXIM1. & .20 :.5.2 2 2.2 FMNi-VBVA
2U 1.8 1.XIX I .. 23 15.21 3 ..a a. PO LA Oct
EN9 IN9 I.XI~ 1. 0.2 a 1.28 0.3 &MS L.RVM CLN-
*2 In :29IX 1. 1. 8.03 15.2 U 1.6 O~iT, D
2t112X !X 8• L 2• 15.00 .6 63.7 POT BDDY PlEC S-D
2U2 1W IIX1 1. 8.8 15.28 21. 6..2 Pa' BUDY P j..N SAM
203 :80 1.X 1. M 1. L 15.20 329.5 PDT BODYFS MI.:N SAI%
2M 1.88 1X1 18. L 15. et 49.6 PrOT n
2t9 lea 1.x IM to 8 .29 15U 5 18. 9 P07 DAUB
20'28 188 X~IM a.23 15. U 2 2. 1 PDT BCDY PL i I SýEl.
no8 188 1.1 x !.I 8 152 1 1 I.5 PDT Rim p. ' &LNC .L-
223U1N I kIM10.. 115.2 1 2.7 POT DE
.03 I 188 1X V 1. 2.8 1.5.28 48 *3 6. 6 MT BEDY C.R M~ S.AD
2U 228 'A9 1X 1. 8.2 1.5.28 1. 3.7 POT BODY NOOAN SAIND
M8 289 1XM .8.M 1.5.2 1 5.7 UV~ MK~

M 112.2- 9.333 113. 0
kT 68. 1. 45.873 693.7a

IBDEPTh.-25

228 288 IXIM 1.15-20 25.28 2 0.4 kPtMBSZ
MIX i 115.22 25.8U 29.3 PDT PL.
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TAKE C-4 S71 ARTIF; VS FZ TM LNIT BY DEPH

UCT v C P, !5 'C T5. v •. rO1XI : 15.2 255. 2 1. 1.7 POT JTM ;vE. SA-D
!X'0 IM 15.2U 25.U 238.8 P7T BODY:G DEC SAD
IX1,', I 15.Z 25.j. 58.3 3OT . aDAU
31y,1~ 5.3a 25.23 :33.0 pcr MCDY, y i S'AND
IX IX 15.2 U 5. U 7 3.3 "OT BODY PLAN SZE..

233 121X11 i 1 5. 3 25.20 21 59.5 P•T BODY DE, SAND 0E
22 12 1X1M I 15. N 25. O 52 -65.'. ;;- BDY CI SAND

IXIM 1 15.33 25.4U 23 34.7 POT BODY SAND
1K1T . I1. 5.7 25. .N 1.4 "OT KDY P.1-'S S
3X1I :5.23 25.20 1 1.3 ;TT K I P. SA1S
1X 'M 1 .5.U 25.273 1. 2.6 LRM D -. C.

.X' 5.3 2025. U 8 7.9 PE
'.5.20 25. 22 3 23 L OC~~

CT 124.3 N :-.2073 237.30
52 9i.83 35.32 5 Ka. .53

-) DEPT'h 40

1i XIa 122.230 43.3 a 9.6 POT 3DA E
IXI, 1EL .• 3. U 1.53 POT BODYFB PLAIN ýAD
!11Y 1 23. 3 43. U 1 13.t P07 BKDY CT S~ w

CT 3.3 N .3an 240203
zT 21.40 7.173 1241.90

-)BEVTm 35

IIXI 1. 125.2U 35.2 N a.1 ANII' BONE
1XIM .:25. M 35.2 2 17.3 ;CT T, X CVT
IXIM 1 25.29 35.3 70 444.5 POT BODY CMK SAND
1X11 1. 1.30 5.N 12 7.5 POT PL ,

Sm .5.0 .116. POT DALM
1 X1 1. 25.!l 35.2 6 37.1. POT BODY DEC SAZ WEA
1X1M 1 25. U 35. U 23 65.7 POT BODY %All SAOD
i& 1 PI U3 35.33 22.9 POT BODYFS Me' SAND
1X1• I1 .25 35.M3 58.5 POT BODYFB PLAiN SAND
IX-IM 15. 3 35. U 3.6 U R. N ORT
WIPX1 125. U 35. 3 9 5.9 tLRI PUL

'T .12.63 is. 23 352. R
k7W. 23 73.473 2^05o.1.0

-) flfl.-. 45

IX' IM 3!.2U 45.2U 2 6.1 CIL -FLA CFT
HIM 135.33 45.33 1.2 48.3 POT BODY CRYK SAND
IXIM1~ 135.33 45.20 1.2 8.0 XOT BODYFG '..PiN SAND
I X1 : *35. N 45.23o 9., XOTP

XM1~ 145.1.0 45.23 31 5.5 OýT BCDY C2R1 SAND



;7 L--

Ma.1 C-4 36471 AMTFVTS FRM TMr tRNT BY DEPT4

C_.. : 19_ a B 7.22_ 3 __ ___ ._ ______

W, ~71.7a ' 4. 74 2 2.8

XM 45.30 V- aa 3 3.4 XT EBflY-G %Alh SA.Q

C7 U 3. ze 364. U
AT .4Z 3.4U .72

3.10 LZ N 8L2U2 77.3 'ET I NU-O.

a.77. U 77. U L 3.

%arof ar*,.facs 'n~ 7"riout: 52
0 of ar:tiacts exclucec V, secur:ty rainc: a
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A•E C-5
3MS!19 ARTIFACTS

, E UNITI CT i,47
I a GENE 1 2.2 POT BODY DEC SAND WEA
I I GENE 1 0 .1 CL FLA DECORT CRT
S GENE 1 .8 POT BODY PLAIN SýLl

* 60 CS I GLASS CURVE COBALT
* 60 CSC 1 6.1 LASS CLEAR MET
* 68 CSC 1 25.4 METAL FERS METOBJ
9 62 CSC 3 178.4 BRICii
a c CSC 1.9 GLAS SQUARE CLEAR
1 62 CSC 2 3.6 GLASS FLAT CLEAl
a 6Q CC 1 9.8 GLA CURVE LGRN

165 CS 1 2.4 GLASS CURVE LA
a 65 CEc 9.. e.ss JlAqs
t 65 CSC 1 1.6 GLASS MIUD MILK
8 65 CSC 2 1.8 EARTh HITE RiM
2 65 CSC 3 3.4 EARrh ,ITE
2 65 CSC 1 23.7 GLAS WSE CLEAR OARPAR

3 65 CSC 1 m.7 GLASS CURVE CLEAR M
2 65 CC 2 1.2 GLASS CURVE LLEAR
3 65 CSO 1 3.7 GLASS FLAT CLEAR
9 65 CSC 2 137. BRU•!
* 65 CSC 1 4.9 GLASS BDIN ?ELT
a 65 CSC 1 5.1 GLASS CURVE LGRN
0 65 CSC 2 .2 GLASS FLAT LGIN

8 65 CSC 1 4.6 GLASS CURV BROWN
0 65 CSC 1 5.1' EARTh W.ITE BASE
9 65 CSC 2 7.8 URM OU
3 65 CSC 1 3.2 PORCE DECAL.
3 65 CSC 1. 1.3 PORCEE DEC.
1 79 CSC 1 2.8 GLASS CURVE LBUE
8 78 CSC 1 2.4 GLASS CURVE D B R.
* 79 CSC 5 3.8 GLASS CURVE CLEAR
S78 CSC 1 2.4 GLASS CURVE LGRN
0 78 CSC 1 5.6 GLASS CLEAR ,aT
1 79 MC 1 .6 POT BODY PLAIN SAD
S79 CSC 1 0.6 S,-.L.

* 79 CSC .5 STNE GLAZE
1 73 CSC 3 1.7 METAL FRS ,sETOB
9 78 CSC 2 9.8 EARTH WHITE BASE
9 79 CM 1 1.4 EARTH WHIITE RIM
1 70 CSC 6 97.3 BRICK
* 79 CSC 3 3.9 GLASS ,MD MILK
* 79 CSC 5 5.7 EARTH W.ITE
* 79 CSC 1 6.2 GLASS BASE LAV EMBOSS
9 78 CSC 15.3 GLASS CUI RVE LAV PRESS
8 79 CSC 2 3.6 GLASS SQUARE CLEAR
8 79 CSC 3 2.2 GLASS R.AT CLEAR
9 75 CSC 3 7.3 GLASS CURVE CLEAR
* 75 CSC 1 3.8 GLASS CURVE LAV
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TABLE C-5

N ELNITiCT WT
8 75 CC 2 2.3 ULM F.T CLEAR
S75 CSC 5 123.2 BRILX

9 75CMC 6 5. EA FERS
* 75 CSC 1 1.5 LSS CURVE CLEAR MOLD
8 75 = 1 8. URM CNNK SS
0 75 CSC I L.I URN PE

O 75 CSC 1 1.6 S MAE N EiROI G E•OMS
o 75 CSC 1 15.1 LASS JR AN OLEAI SLIP ,'RAD
O 90 c 1 1.4 POT BODY PJIN SAZ
1 95 cSC 1. 1. POT BODY PAIN SAZ
5 U CC 1 0.8 GLaSS CURVE LBLE
5 6 cSC 1 4.1 mLASs MILK MELT
5 GA CSC 3 8.3G• S CURVE CL, EA
5 6OCSC 1 3.6 GMJLA CURVE CLEAR EBOSS
5 60 CSC 1 1.8 EARTi WHiTE BASE
5 63C5C 1 8.2 URM CAINC
5 U0 CSC 1 2.6 BRICA
5 U CSC 1 4.8 PORCE RIM MOLD
5 65 CSC 1 2.1 EARTh WITE
5 65 CSC 1 1.9 UqTh WHITE RIM
5 65 CSC 1 1.8 EARr41W411TE CKS BLUE
S5 6 SC 1. 26.2 URNM N CLV EM
5 65 CSC 1. 4.8 STONE SALSAL
5 65CSC 1 6.8 GLAS ILID CLEAR MOLD
5 65 MC 4 74.4 BRIC
5 6•SCS 2 7.4 GLAUSS CURVE LAV
5 65 MC 1 1.2 AS IUD MIL1

5 65CSC 1 .4 ASS CURVE CLEAR
5 78 C•C 1.4 EARH iTE5 79 CSC 1 11.3 EARTH HITE BASE

5 70 CSC 2 359.9 BR!LU
5 78 CSC 1 3.1. GA CvE LAY

N5 79 CSC 1. 1.2 GMAS CURVE CLENR MOLD
5 70 CSC 3 4.5 LS FLAT CLEAR
5 70 CSC 1 L6. QA EBASE CLEAR MARCN
5 79 CSC 1 2.7 UR PEB.
5 70 MC 2 0.5 UA MET
S70 CSC 1 0.7 SYN MEEBR

5 70 CMC 2 1.2.7 MEfl XBRS
5 7 CSC 1 3.9 Sel
5 78 CMC 1 1.4 EA.RTH WITE RIM MOLD
5 78 CSC 1 34.4 ITAL FERS CRSCNT
5 78 CSC 1 3.9 GLASS CURVE CLEAR PRESS
5 78 CSC 1 5e.8 LM BOTTL SLIP PIM
5 79CMC 1 45.4 KETAL FERS METOBJ
5 75 CSC 1 3.6 GL CURE L.L.E
5 75 CSC 2 2.9 A FL.AT CLEAR
5 75 CSC 1 !.4 GA CURVE CLEAR MOLD
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, rALE C-5
imS119 ARTIFTS,

N E UNITi#CT wT
5 75 CSC 1 2.0 GLASS CURVE DBRN
5 75 CSC 3 6.5 6LSS cJqRv CUM
5 75 CSC 1 2.3 EARTh WHITE RIM
5 75 CSC 2 39.8 BRICr
5 75 CSC 1 6.8 GLASS CURVE LAV
5 75 CC 1 1.4 EA3RT WITCE
5 75 CSC 1 2.5 GLASS CLEAR MELT
5 75 CSC 1 25.3 GLASS BASE DBRN RSB
5 75 CSC 2 8.6 GLASS CLEAR
5 75 CSC 1 1.2 EART-i WHITE UNDEC
5 75 CSC 1 6.3 KETA L FERS ýETOBJ
5 Be CSc 1. I .. I m CU.RVE CLEAR
5 82 CSC 1 3.4 POT RIM PLAIN SAM
5 85 mS I 8.2 GLASS CURVE CUAR
5 95 CSC 1 1.6 POT BODY PLAIN SAND
15 92 CSC 1 0.3 METAL BUTTON
22 90 CSC 1 1.6 POT BODY PLAIN SAND
2 95 Cc 3 8.2 POT BODY P.LAIN S•I
22 95 CSC 1 1.8 POT PC-
25 9 CSC 2 1.5 POT MODY pIi SAW
25 9 CSC 2 1.4 POT PE
E5 99 CSC 1 8.9 ,ElL HERS F ,TOBJ
25 95 CSO 2 3.6 POT BODY PLAIN SA'
S98 CC 4 7.7 POT BODY PJAIN SA.
32 95 CSC 3 4.7 POT BODY PI.AIN SAND
3695 C6C 1 2.2 am~S CURVE LSRN
35 9 CSC 4 5.7 POT BODY PLAIN SAM
35 90 CSC 1 1.7 POT DA
35 92 Cm 1 6.8 POT BODY PLAIN S--LL
35 8 CSC 1. 2.0 POT BODY CR!,• SAND
35 95 CS 8 17.4 POT BODY PLAIN SAM
4 6 CSC 1 3.0 STCE PLDTH
40 68 CSC 1 8.8 BRICO
4 65 cSC . 4.4 6Lam BNEC BROUN MOLD
48 65 CSC 1 1.2 URN CpX
4 70 CSC 16.4. LSS 4EWE& LV
48 78 CM 2 8.7 METAL FERS
40 75 CSC 1 L.3 URN M~ N CflN
40 75 CSC 2 2.8 POT BODY PLAIN SA
41 85 CSC 2 4.4 POT BODY PLAIN SAN
42 85 CSC 1 12.3 METAL FERS
40 90 CSC 1 L.2 R C•,WK SS
40 90 CSC 14 25.6 POT BODY PLAIN SAD
43 9CSC 1 0.5 POT DU
4 SOCSC 1 1.9 POT BODY CRM. SA
45 CSC 2 15.9 URM PEBL
45 SO CSC 6 7.1 POT PE.
45 9 CSC 1 2.1 POT BODY PLAIN SAND

/
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TABLES C-5

_N_._ U•IT CT WT
45 09 CSC 1 4.8 ,ET.AL FERS
45 al CSC 1 8.5 POT BAK- C.R SAND
45 90 CSC 2 L 8 POT BODY DC SAND 6B
45 93 CSC 5 6.1 POT BODY C,, SAIND
45 99 CSC 20 27.5 POT BODY PLAIN SAND
45 95 CSC 1 8.5 POT BODY PLAIN S•iELL
45 95 CS 1 9.8 POT DA
45 95 CSC 1 9.6 POT BODY CRwh SAND
45 95 MS 11 22.7 POT BODY FLAIN SAND
u 90 OSO 16 35.5 POT BODY PLAIN SA.D
5 W CC5 3 2.7 POT DW23
50 9t C.O 3 6.8 POT BODY CRN. SAND
5B 95 CSC 3 1.7 POT PE.
58 95 CS 14 33.4 POT BODY PLAIN SAND
58 9.5 CSC 3.5 POT BODY CRlv SANDm
55 9 •SL 1 2.1 EARTH WUIFE MARPAR
559.9 CSC 1 2.3 CL S:4i POL H UCRT
55 90 CM 8 18.7 POT BODY PLAIN SAND
55 92 CSO 1 0.7 SYN PLAST BCAP
55 95 CSC 7 8.5 POT BODY PLAIN SAND
55 95 CMO 2 1.5 POT PE,.
68 CSC 9.6 URl m CRT

S%90 CSC 11 15.1 POT BODY PLAIN SAN
68 95 cm 4 5.5 POT BODY PLAIN SWN
(6 95 CSC 2 21.8 URM CHNK CRT
'63 'Acm 1 P. 6 POT BODY DEC SAND US
65 90 CSC 1 3.7 POT BODY CIR SAND
65 90 m 1 0.8 POT BODY PLAIN Sý--'
659W CSC 1.3 2!. 4 PO BUDY PLAIN SAND
5 9CEC 1. 3.9 POT BODY CR. SAND

65 92 CSC 2 3.4 POT DAUB
65 95 CSC 1 6.3 UIRV. W. CRT
65 95 CSC 9 14.4 POT BODY PLAIN SAND
65 95 CSC 1. .2 URL Ci LS
65 95 CSC 1 1.9 POT Pp_
65 95 CS0 1 4.5 POT BODY C"R SAND
78 99 CMO 1 1.7 POT BODY C.R%6 SAND
76 9W CSC 1 1.1 POT BODY PLAIN SHELL
78 9% CMO 8 21.1 POT BODY PLAIN MAV
79 95 CSC 2 9.5 POT PEL
78 95 CEO 9 21.5 POT BODY PLAIN SND
75 9% C 9 11.7 POT BODY PLAINS•AW
75 99 CEC 1 2.4 PUT P6.
75 95 CS 2 4.8 POT BOY CRW sA
75 95 CEC 1 4.6 POT PW.
75 S5 CS 1 11.8 BRIC
F 68 MC 4 4.9 POT D AS
Be 68050 5 5.2 6amS CURVE SWO1
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TABLE C-5
3VS1,19 ART:FACTS

E EU41IT#Cr WT_ _____
82 6i =S 11 13.3 POT BODY PLAIN SAND
M8 68 CSC 1 4.0 POT BODY CRMK SA*ND
8s 60 CSC 1 4.8 POT BODY DEC SAND) WEA
6 8260 CE 1 1.3 URM PEBL UTZ
8a 68CSC 1 5.9 URN PEEL OUIT
826 6CSC 9 2.3 PETAL. FERS MEOBJ

88 68CSC 1 1.46 GLASS CURVE LAV

82 62 CSC 1 0.8 POT BODY PLAIN S~a-
M 65 CS 2 2.7 PGT BOYDEC SAN ZA
u2 65 CSC. 1. 1.4.2 POT BODY PLAIN SAND
88 65 CSC 0 .2 URN CHMX OUIT
U2 65 CSC 1 1.3 POT PEF.
8U 78 CSC 11 1.5.1. PUT BODY piAlhSAIND
82 70 CSC 1 11.3 ANIm
82 8M CSC 4 4.3 POT. BODYFG PLAIN SAND
so as CSC 3 12.8 POT BODY PLAIN SAMD
8U 82 CC 1 13.3 METAL. FEERS
u2 85 mC 5 7.9 POT BDDY PLAIN SAND
82 92 mCS a 82.6 POT BODY PL.AIN SAQ,

St 9CSC 1 4.2 At q )44TCEBODY
80 99 CSC 3 115.1 BR~iC
82 90 CSC 2 6.5 POT BODY DEC SAND WEA
as 95 CSC 1 1.4 POT BODY DEC SWN 6EA
82 95 CSC 12 28.3 POT BODY PLAIN SAND
80 95CMC 11 L.9 POT PCEA
85 99 MCC 1 5.5 BRIND
85 %. CSC 1 73.3 !ETAL FERS M-TOBJ
85 90 CSC 8 19.4 POT BODY PLAIN SAND
85 95 CSC 2 6.3 POT EDDY PLAIN SAOD
85 95 CSC 2 1.3 POT E
90 90 CSC 11 17.6 POT. BODY PLAIN SWN
Sl 95 CSC 1 18.2 EARTH REDWAR NEMNOS BROWN
96 95 CSC 1 1.5 BR! CK~

90 95 CC 9 111.8 POT BODY PLAIN SPND
90 95CSC 1 3.5 CL IFLA CRT
95 90 CSC 114 20.3 POT BODY PL.AIN SAMD
95 95CSC 12 33.2 POT BODY PLAIN SAND
95 95 CC 1 3.5 POT BODY CRM SAM
9595 CSC 1 M. POT PE
1ee90 CMC 1 0.1 STONE R..BTH
112890 CSC 32 57.9 POT BODY PLAIN SANZ
M 98 CSC 2 M03 POT PEi.
1 092 CSC I 4.8 URM Ci CRT
1ee295 mCS 1 14.5 POT BODY DEC SMN USA
18095 CSC 3 3.3 POT BODY PLAIN SA.ND
120195 CSC 1 11.1 EARTH .EDWdAR PQOIG BROA
18590o CSC 1 1.1 EARTH WHITE R I.M
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I'Sig9 ARTIFACTS

N S LjEITICT T__
105 9 CSC I 19.9 STNE NECK JUG k3A

105 90 cm 1 1. a LAS CURVE CLEAR
1i5s0 CC m 1 .3 , ETAL FERS . TOBJ
105i SCSC I 1.9 POT BODY C1. S:W
185 % csc !8 26.6 POT BODY PLAIN SAD
10590 CSC 2 2.3 POT Ps.

55 9 CSC 2 6.6 URM PM CRT
!0590 5 1 2.5 ,•NEAL FERS NAIL
.05 95 CC 1 2.8 POT BODY DEC D
105 95 CSC 3 2.2 POT P
I0 95 CSrC 6.0 POT BODY CRM {SA
105 95 CSC 1s 20.0 POT BODY PLAIN SA\D
-090 CSC 1. 0.8 POT PSI.

11$90 CSC 17 18.5 POT BODY PLAIN SAQ
11090CSC 1 8.6 POT ,ILO.
11196 CSC 1 12.9 STOE BODY ALBAL:
lit 95 CSC 1 5.4 STO\Z ALBALB
118 95 CSC I 2.3 POT BODY C, S
118 95 CSC 1 3.2 POT BODY PLAIN SAM
115 90 Cm 1 1.7 AS CURVE LGRN
115.98 CSC 2 17.8 PETAL RS *MS'"DBJ
115 90 CSC 2 37.9 URS CK CRT
115 90 SC 1 2.2 STD• BODY ALDALB
115 90 CSC I 25.8 POT PM
115 98 CSC 44 68.7 POT BODY PLAIN SAD
115 90 CMC 3 1.1 POT BODY C.W SAN
115 95 C 2 6.7 POT BODY CRv{ SAND
128 60 CSC 4 4.6 POT BODY SAND
129 6 C " 0.2 0. FLA S.'S RU, CRT
12"78 CSC 1 6.6 WLASS CLEAR MET
128 78 CSC 8 1.1. POT BODY PLAIN SAND
128 75 CSC 5 11.0 POT BODY PLAIN, SAND
.120 75 CSC 6 5.6 METAL FRS
12 88 CSC 2 2.8 POT BODYFG C." SAND
120 80 CSC 4 3.0 POT BODYFG PLAIN SAID
120 8 CSC 2.7 POT. PL
S85 CSC 3 8.1 POT BODY CR. SAO
12•85 CSC 4 18.2 POT MODY PLAIN SAND
12990 CM 2 5.3 POT BODY OINK, WO
12 90 CSC 3 5.8 POT Pa-
120 98 CSC 11 11.8 POT BODY PLAIN SAN
12 90 CSC 1 L.2 Uf PEL. CRT
129 9 C8 M 4.8 STU. BODY ALEAL
128 96 MSC 1 0.8 MEA PTOBJ
1295 CSC 2 4.2 POT BODY CRM SAN
12195 CSC 2 1.2 POT DAUB
I2095 SC I 8.1 POT P_..
12895 CSC 2 29.9 STOe ALA
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TABLE C-5
3MS119 ARTIFACTS

M E UMITI CT WT.' __________
¾N--N -t- -W

122 95 CSC 4 6.6 POT BODY PLAIN SAD
126 95 CSC 1 4.5 STOIE REDWAR MlOS BRUN
10 95 CX 3 7.8 POT BODY DEC SAND WEA
1.25 92 C 1 7.3 LR4 CH.% CRT
125 9 CSC 32.2 STDNE BODY ,..MLB
125 % CSC 9 18.2 POT, BODY PLAIN GAZD
125 92 CC 1 3.2 ULASS CURVE CLEAR
12598 CSC 1 1.9 EARTH RIM WHITE
•25 90 CSC 2 6.3 POT BODY CR,.K SA
125 95 CSI 2 3.5 POT DA/-
.25 95 CSC 1 1.3 URM PEBL QTZ

125 95 CSC 4 2.9 POT BODY PLA1N SAO
.25 95 CSC 5 8.3 POT BODY CP.{ SANDl
0 95 CC 1 1.9 POT BODY DEC SAND ,EA

13269 CSC 39.7 UR, C,1. CRT
3 0. CSC 5 2.8 POT PE.

138 92 CSC 8 19.2 POT BODY PLAIN SAD
13815 CSC 1 1.6 CL S.T CRT H-T
13U 9 CSC 1 2.5 GLASS MOLD CLEAR
13898 CSC 2 8.8 SLASS CURVE. LAV
132 95 CSC 2 3.2 POT BODY PLAIN SAND
13 95 CSC 2 13.8 POT DAi
132 95 CSC 1 12.5 POT RIM CO SAOD
138 95MC 2 11.3 POT BODY CR.k SAN
138 95 CSC 1 5.7 EARTH WIVE RIM
135 90 CSC 2 8.1 FPS-. IND
135 9 CSC 2 7.8 POT BODY Cli %AND
1359 MC 2 6.9 EARTA RIM WITE
13592 CSC 12 11.3 POT BODY PLAIN SAND
13598 CSC 2 3.1 POT PE..
13595 CMC 13 I1.3 POT BODY PLAINS D

135 95 CSC 7 23.2 POT BODY CR. SAND
13595 CSC 2 2.4 PC? BODY PLAINSe -I
135 95 00C 1 6.2 POT PC-.
135 95 CM 2 33.0 POT DAIL
140 90 MC 31.3 POT BODY CRMK SAND
142 92 CSC 7 11.2 POT BODY DEC S

14890 CC 1 5.3 URM PEL
!46 920 C 8.7 ICL FLA DECORT CRT
1.41 90 C 1 L.9 POT PEL
14890 CS 3 2.1 POT
148 92 MC 10.5 POT BODY P.LAI4N SHp.l
144 95 CM 6 5.7 POT DAM
14895 S 1 1. 1. POT PE.
142 95 CS ! 4.5 Ut@ PM
148 95 CSC I a 8 POT RI DEC SAN K EA
142 95 CSC 2 4.6 POT BODY DEC SND WEA
142 95 CSC 3 3.6 POT BODY P,.7IN •I•.L
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.A-r C-5
I3S119 ARTI.-Cis

-N- E._INIT tCT _wT,

141895 CSC 1 4.6 GLASS CURVE C LEA I
41895 CSC I 2L.2 STONE BASE ALBA

14295 CSC 9 :9.1 POT BODY CO{ SAil
.48 95 CSC 5 8.5 POT BODY PLAIN SAND
144 04 IXIM 1 1 2.8 POT BODY RED SH.LL
145 9@ MC 1 6.9 URN C.'t CRT
145 9 CM 1 86 EART. BODY MISG
145 90 CSC 2 .7 EARTH REiAR BODY ,R"M
145 0 SC 16 29.1. POT BODY PLAIN SAND
145 9S CM 2 18.4 POT PEL
145 5 MEC 4 11.5 POT BODY C.X SAND
145 95 C•C 3 2.8 POT BODY PL.INSAN,

145 95 CSC 2 2.2 POT DAUB
1590 N CSC 2 8.8 GLAWS CURVE LAV
15 % 9CSC 1 M.5 CL Bi-.i CRT KC
158990 MCS 1.4 1ýSA m0j
1509% CSC 1 8.5 GLA CURVE CL.•t
158 9 CS 46 75.8 POT BODY PLAIN SA
158 9 CSC 6 1.6.4 POT BODY MMSAND
15999 CSC 3 8.5 POT BODY RED SAN
150 99 CM 1.- 17.1 POT PEL
"5a 95 CSC 3 5.4 POT BODY PIAIN si.
153•95 SC 19 2.1 IV L FERS
15895 CSC 1 9.7 LA.S CURVE BROW
158 95 CSC 2.1 POT RIM PLAIN SAND
158 95 CSC 22 46.9 POT BODY CW. SAND
58 95 CSC 28 38.9 POT BODY PLAIN SAND

156 95 CC 2 3.5 POT BODY DEC SAND WEA
15895 CsC 4.9 POT BODYFG PLAIN SAND
15695 Csc 1 2.8 POT W-
158 95• 1 9.4 M URI P
158 95 S 12 6.9 POT, DAtU
158 CE• 1.5 POT BODYFB DEC SAND
15%95 CSC 1 0.2 URN OKA FC
155 9N CS 4 5.3 POT PME
155 90 CSC 1 1.8 POT BODY PLAINS, L
155 9 CSC 1 8.3 ILIN cm
15i 99 CSC 1 4.7 URI ChM CRT
1! 9 CSC 1 4.2 POT BODY PLAINS .SlA
155 99 CSC 1 1.9 URM ss
15599 SC• 1 8.5 &S CURVE CLEAR
15599 CC 21 33.3 POT BODY PLAINSa
15599 05 4 6.8 POT BODY CRIt ,SAND
155.95 05 1 8.3 ,T, FERS
155950CS0 7 L.3 POT DAMS
155 95 M50 1 9.8 GLMS SDRE LAY MOLD
15595 Mc0 7 18.4 POT BODY DEC SAO WEA
.55 95 05M 12 26.2 POT BODY CR.M. SAND
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3NiS119 ARTIFACTS

SN UNIT I C WT.
155 95 cSC 4 3.2 POT BODY PLAIN Sa.l
155 95 CSC 15 14.7 POT BODY PLAIN SAD
155 95 CC 1 1.8 URI OCXti
168 6 cSC 1 1.3 POT PLi.
16 68 CSC 1 5.8 UMl C OZIT
16*6 6 CSC 2 8.8 F'TAL •,S ,c3J
.6 E2 CSC 2 S5a POT BODY DCEC waJ~ Ea
!60F6 CSC .6 33.5 POT BODY .'.ANlN
162 60 MC 2 4.8 POT BODY CRIIK•SM
.6 60 CSC 1 2.4 POT RIl Cr.tK SAND
16865 CSC 1 '.4 POT
16•65 cSc 1 2., GLASS ,EC{ CLNR ThREAD
I FA65CeSC 0.1 UTO. CA ss
168 65 CSC 1 4.1 ;-T BODY DEC SAD WEA
168 65 cSC 5 16.8 POT BODY CR1ý{ SAND
168 65 SC 10 14.4 POT BODY PLAiN SA,
l6a 73 CSC 1 15.8 URm 98
168 76 CC 1 7.5 URI C.T FC

168 78 CSC 1 0.2 GLASS FAT CLEAR
169 70 CSC 1 1.8 POT DEB
168 78 MC 18 32.5 POT BODY PLAIN SAND
161 78 CSC 5 9.0 POT BODY CRM• SAIM
16875 MC 1 3.9 POT BODY PLAIN L .
16075 •C 1.6 POT BODY PLAIN SAND
168 75 CC 1 3.8 POT BODY CIL. M
161875 CSC 1 11.8 GLASS BR~NN
168 75 CSC 1 6.8 GLASS CURE L.
.69.5 CSC 18.8 UN C ~ CN
168 88 Csc 1. 12.8 EART•. 4ITE RIM UNDEC
1688 as C 28.6 POT BODYFG PLAIN SA•ND
160 88•C• 1 2. GLASS cuRV LAV
16880 CSc 5.7 POT PEL
16 888 CSC 4 9.2 POT BODY CR1K{ SAWD
168 88 CSC 5 19.8 POT BODY PLAI1N SAM
16 88 CSC 2 3.1 POT BODY PLAINS ..L
I6 85 e 1. 1. 1 POT BODY PLAiN SH,..
18 85 CSC 1 14. POT RIMB PLAIN SAIND
0 85 CSC 7 27.3 POT BODY CII. SPke
168 85 CSC 6 24.8 POT BODY PLAIN SA
168 85 MC 1.7 27.6 POT BODYFG P.•AIN WSiD
168 5 CSC 1 39.5 POT IE
161 85 CSC 1 18.9 STCE BODY BRSBRS
168 5 cSC 1 65&8 S ONCE RIM BRSBRS
169 9.9 C 3 15.9 POT PF
1898 CSC 1 9.6 STONE JALB
69 99 MC I 9.8 CL FLA DECORT CRT

i6f 99 CSC 1 3.5 POT RIM CRKi SPA
160 90 MC 3 7.8 POT BODY CO• SAND
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X.119 ARTIZACTS

,N SELIT-#CT W _
16999 esc 2a 31.6 POT BODY PLAIN SAO
16503 CSC I 3.4 POT RIM CMi{ GROG
165 so me 4.1 GLASS CURVE LAY MOSS
1659. CSC I 6.3 GLASS SQUARE LAV
165 99 cSc ! 12.9 POT BODY PLAIN SAND
165 gSo 2 2.9 POT auB
16599CS 1 2.1 poT pai
165 96 CSC 2 2.6 POT BODY CR,{. SAND
165 95 c 3 f.5 P3T BODY DEC SANQ
165 95 CSC 7 29.9 POV BODY Cr-M SpaD
165 55 CSK 1 2.6 MT BODY RED S.••LL
165 95 cSC 4 8.4 POT BODY PLAIN SAND
16595 CSC 6.2 STOME ALAL.
65 95 CSC 5 7.1 POT Pp.

16595 CSC 2 8.4 POT DAUB
70 90 CSC 1 1.4 EARTH WHITE BODY

1789. CSC t 9.3 URN C-{ GIlT
.79.8 CSC 1 L.1 BUSS y.-c_
17 c CSC 2 &8 URN CW CRT
178 99 CSC 1 2.1 GLASS CURVE alBz
178 99 CSC 1 6.2 POT RIM C%( SAND17 99 CSC 7 13.2 POT. BOY C• SAND
178 99 CSC 13 21.1 POT BODY PLAIN SND

178 99 CSC 5.8 POT BODYFG PLAIN SAND
173 99 CSC 7 9.8 POT BODY PLAIN SAO
178 99 CSC 2 2.7 POT BODY PLAI,•C4 ,,=Ll
17899 MS 2 196 POT BASE PRAIN SAND17 99 CSC 2 1.6 POT BODYFGDEC SA.D

1708 9 CSC 3 1.9 .ETAL F.RS
171 9 CSC 6 18.3 POT BODY DEC SAND WEA
78 98 CSC 13 16.3 POT DAU.

178 99 CSC 7 4.7 POT PS.
178 95 CSC 6 4.9 METAL MEOBJ
178 95 C 1 1.3 EARTH WHITE BODY
17895 CC 1 1.1.1 U%4 PBL COT
179 95 SC 1 3.5 GLASS M.ID MIL{

178 95 MC !6 9.7 POT PE.
17995 SC 19 28.2 POT BODY DEC SAND .EA
178 95 MC 7 M.4 POT BODY CR!. %ND
17895 CSC 5 9.2 POT DA
179 95 CSC 38 52.9 POT BODY PLAIN SMAD
175•9 CSC 1 8.8 GLASS CURVE LAY
175 98 CSC 1 1.2 GLASS CURVE CLEAR EMBOSS
17598CSC 1 8.6 GLASS FLAT CLEAR
.7598 CSC 1 1.7 EARTH WHITE BODY
17599 CSC 1 6.8 ST.OtE ALBALE
175 98 CSC 1 7.5 STONE AL.RS
175 99 CSC 1 1.2 EARTH WhITE RIM
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.mS: 19 ART ACTS

N C UNIT I CT WT
175 9-3 CSC 1 10.9 POT RIM CURL SAND
175 98 CSC 6 14.7 POT BODY CR!( SAD
175 90 CSC 14 21.7 POT BODY PLAINSAM
175 90 CSC 1. 7 POT BODY PLAIN SAM
17598 CSC 2 2.5 GLASS CURVE CLEAR
17598CSC . 1.5 URM C:N-K SS
175 90 CSC 1t 17.1 POT DALB
175 95 CSC 3 6.7 POT DAUB
175 95 CSC 13 9.5 POT PF
175 95 CSC 1 54.2 Sit CriAf BROUýQ •ROD
"17595 CSC 3 7.6 POT BODY CR,{ SAND
175 95SC 5 8.1 POT BODY DEC SAM ýEA
175 95 CSC 9 3.1 POT BODY PLAIN SAND
175 95 CSC 1 4.6 SLASS CURVE MRN
175 95 CSC 2 7.9 U . PEBL CRT
175 95 CSC 0.3 LR4 P•, BL OTZ
175 95 CSC f 0.4 "ETAL ?Tc OBJ
175 95 CSC 1 2.2 6GLS CURVE a
175 95 CSC I GLAS MLID UIK{
188 98 CSC 2 6.6 GLASS CJRVE LAV
188 90 CSC 3 3.4 POT BODY PLAIN SA"
1889a CSC 1 4.6 GLASS CRVE CLEAR
1889g CSC 1 1.2 EARTH WHITE BODY
188 90 CSc 1 0.2 STN ALBALB
188 95 CSC 1 0.9 GLASS ,.D MILK
188 95 CSc 1 8.6 ,ETAL q S wETBJ
18 95 CSC 1 8.2 OHIST PIGEON
18895 Csc 1 0.9 EARTH WHi" BODY
180 95 CSC 1 1.3 POT BODY PLAINSAND

18 95 CSC 3 3.6 POT Pp.
188 95 CSC 2 7.7 POT BODY CRw{ SAMD
180 95 CSC 1 3.3 POT BODY DEC SM ,l A
18895 CSC 1 3.2 GLASS LAV 9ESS N OL
188 95 CSC 2 4.6 EART4 WHITE BAs
188505 CEC 1 8.9 Sa FLAT LGN

88 95 CSC 1 .3 GLASS FLAT LAV
185 9 CSC 1 1.2 GLASS FLAT CLEA•
185 98 CMC 1 12.5 STONE ALBALB
185 90 CSC 1 8.6 PU.RCE MOLD
185 9 CC 2 3.2 EARTh WITE BODY 0OLD
105 98 CSC 1 2.3 E.ARTH WIT
18590 CSC 3 8.5 FOSSI SHINS
15 98 CSC 3 2.3 POT PC-
18598 CSC 2 17.2 POT DALM
185 90 CSC 4 4.1 POT BODY PLAIN SAD

85 9 CSC 1 2.7 POT BODY C.Rp SAM
18C 90 CSC 3 9.4 BLASS CURVE LAV
185 98 CSC 1 12.2 GLASS iNEE , LGRN IOLD
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.E .ITt# CT r.T
.85 92c c .I.6 GLAS CURVE LGRN

185 8 CSC 1 7.1 GLASS CLEAR 1.4 .T
185 a CSC 3 18.7 EARTH WITE RI
185 9 CSC 3 5.2 EARTh WFITE BODY
185 95 CsC 1 1.0 GLASS CURVM CMA.T
185 95 CSC 1 2.8 OHIST PIGEO.
!85 95 CSC 4.8 POT PE.
!85 95 CSC 1 8.6 POT BODY.FG PLAIN, DLL
185 95 CSC 4 L.2 POT BODY PLAiN SAND
198•9• CSC 3 9.4 EARTH i!TE RIM
190 .9 CSC 1 7.7 GLASS ECK C. LEAR MOU STCPPE

.. 195 0.0CSC I 1.1 STONE ALMThi
19890 CSC & 10.4 EARTH k?.-.TE BODY
198 a CSC 2.5 GLASS CLORV LAV
190 r CSC 1 8. 6 LASS CUM. CLEAM
91 96 CSC I 13.I6LASS MNEO LAV

19 99 CSC 4.2 GLASS CURVE GREEN
19898 MC 1.3 POT BODY P.AIN • SL!
198 98 CSC 1 15.5 POT DAB
19 98 CSC I L.5 WE CRVE LGI
195996M 1 LS POT BODEC SW IDA
19 99 CSC 1 1.5 LamS CURV MILl{
198 90 CSC 3 22.1 ETAL FERS
195 •9 CSC 8 .5 POT BODY PLAIN•SAND
190 95 CSC 12 6.8 ET. FERS
198 95 CSC 2 18.3 *7AL RERS %C-MBJ
198 95 CSC 5 12.9 POT BODY CRM SANO
198 95 CM 9 12.8 POT BODY PLAIN SAQ
190 95CSC 1 3. ,1 1WEPL AIL
I.9a95 SC 2 U. UIN' M.~8 LS
199 95 CSC 1 5.1 uRNm Dm8 CRT --C
198 95 CSC 1 1. 1 GLASS CURVE IMAL
!9195 CSC 1 8.4 WIST PIGEMN
19 95 CC 7 5.9 POT
198 95 CSC 1 8.4 POT BODY PLAiN S•.L
19895 CSC 1 8.8 POT BODY C.%l SAND
19995 CSC 1 1.6 POT PC.-
19 95 CSC 8 6.3 POT BODY PLAINSe
198 95 CSC 2 3.9 EARTH WITE RIM
198 95 Csc 1 2.8 GLASS CURVE L3IN
198195 MC 1 2.8 GLASS CURVE LGRN DUSS
1% 95 CSC 1 3.7 GLASS CV. LAY
19895 CSC 1 3.5 SOMARELAY
198 95 CSC 1 8.8 GLASS PAT CLEAR
198 95 CSC 1 7.8 STME ABALB
198 95 CSC 4 7.1 EARMTH WFIT
19I 95 mC 5 5.8 GASS CURVE CLEMR
1% 95 CSC 2 4.4 GLASS CUMRVE B
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N• s LL4_IT _CT WT
195i 6 CSC 6 45.5 GLASS FLAT CLER
195 68 CSA 1 20.2 GLASS CURE CL.U'R
195 68 CSC 2 1..8 SLLASS CMV BROA
195 60 CSC 1 1LI GLASS FLAT LAV MLD
195 60 CSC 1 4.4 GLASS LID MILK
195 60 CSC 2 11.5 BRICK
19563 CSC 11 22.1 METAL FERS -TOBJ
195 60 CSC 2 1.5 SAS URE liz-
1.95 68 WC 4 4.2 UR, CW,
195 68 CSc 1. 0.4 POT BODY L.AI, S;.ii.
1956 Gocm 1. 0.5 URO. 0~N CONSM
195 68 CC 2 2.5 POT BODY PLAIN SAD
1.95 68 CSC L6. .LA S U.. R -S

195 6a CSC 1 23.5 STOE ALBA.B
195 65 CSC I 1.6 GLASS .URVm LAY195 65 CSC I 16.3 PUT NLOD POLlS

95 65 CSC 1 99.3 BRIL"
195 65 CSC 1 .4 URN CH.LtR F c
195 70 CSC 68 POT

.95 70 CSC 3 10.4 GLASS CURVE C', A
195 78 CSC 1 2.4 POT BODY CPY.{ SAND
19570 CSC 3 5.7 POT BODY PLAIN SAND
195 70 CSC 1 30.4 PETAL RRS ,VOBJ
195 7a CSC 2 1.8 BRICK FR
195 78 CSC 1 0.7 GLASS CUE BROA
195 78 CSC 1 182.4 STLAZ CON ALBUL
95 75 C 24 .7 POT BODY CR!. •SAN

195 75 CS 3 1.9 POT BODYFG SAS
195 75 CSC 1 98.8 URM COEL19575 CSC 2 7.4 POT BODY -L.INSAD

19575 CSC 2 8.7 BULSS FLAT CLEAR
19575 CSC 1 1.2 GLASS CURVE LAY
19575 CSC 3 1.7 POT BODY PL.I..

19575 CSC 1 1.8 POT BODY PL.AIN GROG
195 8 CSC 1 1.5 DAS COR CLEAR
195 88 CSC 1 4.4 EART'!i WI.. RIM LN Ec
195 88 CSC 1 13.3 GLASS ci. LORN STOPPE
195 8 CSC 2 4.3 GLAS CUV. L V
195 8 CSC 66.5 !ET•,L FRS ,ETOBJ
19588 CSC 18.4 POT PC-
195 8 CSC 4 3.1. POT BODYFG PLAIN SAND
19588 CSC 1 4.2 POT BODY PLAIN SAN
195 84 IIlO 2 1.1 POT BODY PLAINS .-L
195 84 IX.M 69.8 POT BODYFG PLAIN SAZD
195 84 IXIM 11 34.4 POT PF.
195 84 IXIM I 8.4 POT BODYFFG FAJ,, SA
195 84 IXIM 8 9.2 POT BODY PLAIN S.U•.L
195 84 IX31 3 5.8 PT BODY PLAIN SAD
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:9584 1:.,M 6 :9.2 XOT BDY V'% SANSD
:95 84 3:1M 1•1.6 POT BDY P ,I SA•D

5M :i:. 1 5.'7 POT BUY rfl S..
195 84 1MIN 6 2.5 POT
!95 MA 3XI9 2 !.0 4iT BODY PLA! N -2.

195 11X.4 L 82 POT BODY C. %SAQ
.95 A4 .IIM 3.5 POT BClY';G ;,.AIN S.,-
195 64 !X14 3 16.2 POT

I95A I i ? 12.: asm c".RVE CLEAR'95 84 .'. ; 14.
: 1..A::: 3 2.4 POT BODY R.D Si-L.
:958 4 .I.,x 9 26.5 M- BODY C5.,R SAND
IS 6A 1XiV 32 211.3 POT BODY PtAYIN SEL -a
:95 A 2 5.6 . . ,,A "
:95 84 :1:. 67.2 POT

,E• 84 PL•:. :••R019 tA 84 II' 1 8.5 EA.M- bkME BODY LSDEEC

:M 84 J.IM 1 1.6 &-%S C.I.M. ,RCOd
:9514 :x:4'. 1 M.2 5LASS
:95 84 :x:lq . 13 STW AY A
.95 84 1111 7 2.9 ,.iZ CURE CLEM
19584 ilim 8••2 PXT
:95 84 l1:.1 , 3.1. POT BODY CPt SA!N".
:95 54 X.•M 3 1.8 r.- W D.T CIT
195 84 lX!q 52.2 POT BODYFG PLAIN' SAND
.95 4 !1!. 1 i 4.4 E. IA

1984 11'.m :.9.. SmE -ROU AL U
195 854 aI:f 18.8 W'A -.Rs
.9564 1.I1 1 6.3 GLASS CUMV LDh
:95 A :X:.1 9 5M. W; BODY C•a SAM
19514 X'F 2 1.2 U&4 C P. CRT R
It584 hM78. POT ;Z-

:954 11.14 211.1 P(ý BCDYR SSEl-
:95 4 111M 1 2.4.7 V X-DY r ýC. \R WSAS
.95 84 111. 22 X84 PUi. BODYFS PLA14 SAND
!95 84 3I.1 111.7 POT K L
:9584 11!4 !3 5.5 POT BODYB NA14 S!X
1.95 84 W.I 3 3.5 POT BODY ED SHELL
195 84 IJIM 2 12.7 POT BODY PLAIN S•Z
195164 hiMl 1 15.6 payTD
!9564 11iN 1 2.6 FI.DR C
.95184 11.0 1 M89 POT RI1M DIEC S-0-
!9564 11.0 2 32.0 POT A
.95154 hM I 2. 3 POT BODY PLAI NSW~f
195 84 HIM 27.1 POT PL.
195 BA E. 1 .m is 12.4 X-7 XODY WED sli:..
195 84 hEMN 15.3 POT, BODYFG SAsD
195164 MIAN a 5.6 POT BODY 'ED Smi
!95184 1.1. 1.I 29.5 POT BODY PLIN4SkaD
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195 84 XIM• 16 64.8 POT BODY C, SAIND
195 84 1XM , 7 18.5 POT BODY PLAIN &-S--L
19585 CSC . 0.9 POT BODY PLAIN •.-i.
195 85 CSC 7.7 POT PEL,
195 85 CSC 4 6.7 POT BODY PLAIN SAhD
195 85 CSC 1. 2. GLASS CURVE .IUi{ MOLD
195 85 CSC 2 1.5 GLASS FLAT CLEAR
195 85 CSC 1 11.8 GLASS REEC 4 LGRN SC ,LA
.9585s CsC 1 . LA C FLA CRT
!95 5 CSC 1 0.7 •.TAL FERS
195 85 CSC 2 10.3 EAR-i W!TE RIM UNDC
195 O CSC 2 1.8 POT EODY P,.AIN Se..
135 90 CSC 2 17.3 POT DAUB
195 9 CSC 1 4.9 POT MODY CRA SAD
1959 8 CM 1 1.8 POT BODY DEC SAND 1EA
195 ,. CSC 1 0.6 GLASS FLAT CLEAR
is 0. CK, 1. 3.8 1LA C L" ..
195 90 MC 4 6.5 POT P=-
195 9 CSC 3 3.1 GA.SS C CLEAR
19598. CSC 1 ±.2.2 STONEE 9MLBA
.95 &. CSC 1 2.8 STO Bi5a l-
195 . CSC 1. 2.4 FOSSI 81INS
195 90 CSC 1 37.6 PETAL FERS T0BJ
195 08 CSC 1 0.5 EARrh TE BODY *AR
195 90 CSC 4 4.9 POT BODY PLAIN SAN
19598 CSC 2 3.3 EAR?'T WHITE BODY
195 98 CSC 1 2.8 PETAL FEERS
195 95 CSC 9 12.0 POT BODY PL.AIN•SAN
195 95 CSC 1 1.5 POT BODY PLAINS .
195 95CC 1. 2.3 POT BODY ED &-2
195 5CSC 2 6.7 POT- BODY CR •SAND
195 95 CSC 1 2.3 GLASS BEASE LERN
195 95 CSC 1. 3.5 LETAL FERS
19595 CSC 1 18.4 STOFE ALBAL.
195 95 CSC 1 1.3 GLASS CURVE CLE-A
98 90 CSC 1 LI NIM ON

48CSC 1 1.5 POT BODY DEC SAN WEA
GE 5 29.0 POT BODY PLAIN S- i -L
WE I 3.I CL FLA ,M CRT
GEN 1 3.8 SITE ALBOTH
WE 2 3.7 POT BODY PLAIN SAND
ENE 1 3.3 POT BODY PLAIN SH.ELL

ME 4 11.8 POT BODY CR? SAND
WE 1 8.5 GLASS BAE LZ muD -EMBESS SBASAL
GEE 1 2.1 PORCE MOLD
GENE 1 1.5 :-AR T. H 9iTE LNIEC
GENE 1 1.5 BRIci
G.,E i 0.6 CL ,LA CRT CTX

"4f
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TABLE C-5
11'119 RTIFACTS

N S "-LNT* tCT !'T_
SEC 1 5.8 CL FI1A RULL CRT CTX
GEE 1. !.3 GLASS SQLURE CLEAR
GE' 2 18.9 STNE BRSBRS
GEME 1 5.6 GSS JAR LAV 4OLD FR
MEE 1 0.8 SY, IND
GM C 16.8 GLASS BASE LUE Ol BASIL
GE, 1 57.9 STOE 114 BRSB.RS
GEE 1 7.6 BRI D
GENE 2 111.5 POT DA]
GECE 1 8.6 EARM WM'.E MECAL; iPAIN7

EE 1. 1.1 STENEr ILBBRS
GECE 2 9.8 STONE
GEE 1. L 1 CL F-.A t-M ZRT
GENE 5 9.8 L, FlA CRT
GEE 1 8.8 CL CORE *ZIR CqT FR
MEE 1. .1 CL S:-AT CRT

GENE 1. 452.2GR'L 'A EAT OZ!T
G-E 1 28.1 UR. C•M• CRT
GDZE 1 1.9 POT BODY PAIN SAMD
GDE 1 118.1 UMN CDNK OT!
GENE 1. 2.8 POT ZODY PLAIN SH-IELS!
GE' 11 16.7 POT BODY PI.MIN SAND
GE•E 1 1.1 .ETAL FE!RS
GEM 1 2.1 ýETAL sumL TshIML

NE 1 1.5 GLASS CU.RE
GE 1 .. 2 GLASS CURVE BLUE
GEE 1 24.5 BRICK
ME 3 4.4 POT PEI.
Elm 1. 3.2 PO. BODY CR,( GROG
me 1 2.6 S.LF,.L
GENE 1 1.4 URN W., QZiT
C 51 1 1.1 POT BODY CR1,i SP.D
CC 51 1 2.9 S.ASS CURVE BROWN
CC 51 2 1.7 POT BODY PLAINSAND

,%4ae' of artifacts in printout: 754
# of artifacts excluded by security rating: a

Output completed: 16Apr87 3:38
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TR3.E C-6 3MS119 ARTIFACTS FRM IIEST • NIT BY DEPTh

OII .B.S. V4.3

Datauase na,.,e:
This rerieval Derforwec: 22Se6 t:2
Data last umatem: 19SeaB6 W:14
Total artifacts in catatase witn cata: 3614
0 of artifacts exclucde by security rating: a

Suose. niae: 3MSVI9 4 of artifacts in sumet: 57

umuu.at4ve selec"ion cri er:a:
3,VS19:

JUIT :1X1,',:

A11 artifacts siecme

--) ED2P =

144 94 "X:X , 10.20 2.3 1. 2.3 POT BZDY RED sm---,
195 84 1X11* 9.3Z 22.00 3 1.3 CL S.-;T X
195 84 1XIM 2.2N 220. U 7 2.9 6LASS CRE LASS,
195 84 1X1 2.2 2,2U 1 :.2 ULSS ~ T LSRN
"95 84 1XIM 2•. 20.Z3 3.5 MT BODY"-' P•AIN Sil,-..
95 84 1• 8.88 22.2 69.& POT BODYFB DLAIN SA!%D

195 84 'X.I M 2.20 28. U 1 3.' MOT BODY CRVK SAND
.95 FA 1111 .-.3 U 2..R 18.2 POT P-.
.95 84 1X.M 2.2U 22.20 4.4 rET7..
'Sa 84 MIXM 2.2 22.0U 15.8 *FA REPS
:95 a4 IxN 2.28 22. W 1 16.9 ST-C-E AZAj
I95 84 ,X!M 2.22 2L.22 1111.3 STO aE 'ANDEU ALBALB

CT M6.8a 2.0M2 16. u
w1.54.52 12.875 :54.53

-) BDEPTh 3

195 84 1X. 20.8M 32.00 1 0.5 EA.RT ki!TE BCDY LLQDEC
.95 84 UIX~ 22.28 32. U 1 2.6 GLASS CURVE BROUW
195 84 I'M 20.20 30. .t 1 2.1 GLASS COVE CL•.•R
195 BA1 XM 20. M 32.20 67.2 POT PM-
!95 84 !XMI 22.2 32.2U 32 21.3 POT BODY PLIN S:
195 34 IXIM 2.2 3U.X 9 26.5 POT BODY CXý SfLND
195 84 1X1., 20.3 32.30 52.2 POT BODY'G PLAIN SA,•D
"195 BA IXXI 28.,3 302.8 3 16.2 POT DAUB
195 1X1• 22.3 32.2 3 2.4 POT BODY RE, D SE-'
9584 .X1M, it.2U 32. 18.92 *EfAL FERS

195 84 1X1I 20.20 32.28 2 5.6 AET;L i
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TAULE C-6 3I119 ARTIFAC. FRM TEST iNIT BY DPMTH

CT 52.38 6.5,2 68. 28

K 212.6t 19.327 367.12

195 84 .X I 38.20 48.28 0.3 GLASS CW:E LGX
.93 B x~ X1 3to2 42.88 211.11 PDT BODYFIS SL='
195 84 IXI, 38.2 480.28 78.0 O ...
I95 84 HXIM 33.2M 4L.0 1. 15.6 POT DAUL
195834 IXI 33.28 40.2M 16 64.8 POT BODY Cl#K SA.PD
195 84 1XlM 38.28 40. U I1 12.4 POT BODY RE SZ.-.
195 84 IXIM 30. n 48.20 7 18.5 POT BODY .LAIN SiE-•-,
195 84 IX U. 40.22 H8.2 1.5.3 POT BCDYF, SAND
M95 84 1,XoV 30.8 480.8 11 29.5 POT BODY PLAh SA.%D

195 64 .X.M 30.88 40. 8 2 1.2 UPT RM O.Ni CRT

CT 4. &Z3 6.857 T 6. 8
C256.78 25.67a' 623.88

-)BDEPT-i 58

195 84 1XIM 48.28 58.88 13 5.5 POT BODYFS PLIN S-.
.95 4 1 42. U 580. 22 38.4 POT BOWS PLAI SND
.95 84 1X. 42.28 58.2 !111.7 POT PEr.
195 84 XIX 48.M 58.8 {1 24.7 POT BODY CR•K ONGRA SA-,

5 984 IXN 48.23 5L.N 9 56.7 XT BODY CRM. EAN
195 84 X,," 48.28 58.28 2 12.7 POT BODY PLAIN SlE,
1.95 84 .XI., 43.30 5L.28 3 3.5 POT BODY RED

C7 5M.O8 8.333 16L.28
4T 245.28 35.a29 869.20

-)BDEPTH 268

195 84 !XIM 5L.28 MO.O 1. 2.ý PAOR C:;ARC
195 84 I1 58M.SL28 68.28 27."l POT P1
195 84 'XI 58. 28 68. M 2 32A~ POT DAUIB
I195 84 31Y. 5L.28 68.28 1 2.1k POT. BODY PLAIN SANZ
195 84 IX'.M 58.88 60.08 8 9.2 POT BODY PL.AIN S-Z
35 84 IX14 58.28 60.w8 a 5.6 'POT BODY RED S.ý-

195 84 IX1m 58.28 68.20 3 5.8 POT BODY PLA %SAD
195 84 IXIM 58.25 6L.2M 6 1.9.2 POTIBD R(SN

LIT 29.28 4.1.43 1.95.88
V182. 48 10L888 97,.40

-) DEPTN -70

195 84 !X IM S8.8 70.00 6 116 POT BODY PO'AN SP.Qf
155 84 IXIM 68.28 72.28 6 2.5 POTDF
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ME C-6 X1 19 ARTIF S FO TEST 'IT BY DETH

i9 84 :Xll 2. 70M ) . 13.9 PUT RlM DE.. S-zE.
195 84*1I 22 22 . O BODY PLFAI? Sh

.95 64 iLI 6•28 7L.U I 5.7 POT BODY ED W-.

VT 16.38 3.2U8 2 11..8R
WT 39. (A 7.960 3811.20

-) BDE••. 80

M9 84 X1 7V.M0 8.0. M 34.4 POT
.95 84 1XVO 78.2 88E. 28 1 a.4* POIT BODYFS PLAN~ SAND
.95 84 X'lM 70. U 88.8 00 8.2 M7T BODY *CR.¶ SAND

A.95 64 1XIM 78.23 88.2U 2 1.8 POT BODY PLAIN 5-a

NuwxT of artifacts 4n Dri:out:
0 of artifacts exclucee ny security rating: 8

Cutnut comoletec: 22Se•B6 2:2
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77

Z3YS21. AR71!FA:3

N, E UNIT# CT T_
in0 8a CSC 2 3.1i POT BODY PLAIN SAND
10 S5 CSC 2 1.5 POT BODYFG S
10095 CSC e.5 , POT
1in 95 CSC 1 0.6 POT BODYFGB S+E.L
10 1.26 CSC 1 1.4 POT BODY PLA:, SA•
19588s CSC 1 1.8 POT R~ PANPN
185 aCsC 1 3.3 POT BODY CVK ,SAQ
18588 CMC 2 3.3 POT BODY pLi SAW
105 95 CSC 2 2.8 POT BGDYFG SAND185 95 MCS 2 2.7 POT M.DYESAND
125 115 C 3 2.6 POT, BODY PiTN SAND

11888 CSC 2 4.8 POT SA\
1188 CSC 2 4.8 POT BODY PLALT\ D
1188 0 cm 1. 3.5 POT, REm PLAI SA'.D
118 95 CSC 1 3.2 POT BODY FiAIN SAND
111 95 CSC 2 2.9 POT BODY CUM SANQ
118 95 CSC 3 2.5 POT
a1095 CEC 1 2.3 POT DALB
118 95 CSC 1 I..a POT BCDYC G =
11895 CSC 7 6.L4 POT BODYFS SA,
11895 CSC 1 2.4 POT BODYFO GR
11i115 M 1 83.8 GRL ABAD PITS LS
111 129 CSC 2 2.5 POT BODY PLAIN SAND
115 88 CSC 1 1.5 POT BOYFB C.RNM SAMD
115 8a CSC 1 1.1 CL ,LA RUM CRT
115 00 C 7 18.I POT BODYF .PLAI, SAN
115 95 CSC 1 1.4 POT DAUB
115 95 CSC 4 2.4 POT BODYa ,SAN,
115 . 5 9 SC 3 7.7 POT BODY PLA•- SA•ND
11595 CSC 4 13.8 POT BODY CRMK SAND
11595 CsC 4 2.6 POT P,.
11595 MC 1 1.5POT BODY DEC M Z A
115 95 0SC 1 8.6 POT BODYF SAWD
115 .15 CSC 3 4.2 POT BODY DEC SAD k EA
115 115 CSC 1 36." C . CORE LAY CRT
115 120 CSC I .3 POT BODY PLAIN SAM)
12 88 CSC 1 2.5 POT BODY CRY{ SAND
12988 CSC 1 2.4 POT ,.E.
129 8s CSC 1 8.8 POT BODYFS PL.AIN SA
128 95 CSC 2 5.5 POT BODY P.A1.4 SA
128 95• CS 3 5.3 POT BODY CRUM SAO
120 95 CSC 8 5.4 POT BODYFS SAD
122595 CSC 1 1.4 POT DAUB
128595 CS0 1 8.6 P0T BODYFS SHý..L
128 115 CSC 1 1.5 POT BODY PLAIN SA
12115 MSC 4 6.8 POT BODY DEC SAO 4A
128 115 CSC 5 1..3 POT BODY CMi( SAND
12 115 CS 1 35.2 CL CORE CRT
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TaBLc C-7

_N E_LNIT-#_CT kT___________
12811.5CSC 2 8.3 POT OYGSN
1.28 1.600CSC 2 1l.& POT BODY PLAINSAND
125 Be CSC 4.8 POT BODYFG PiLAN SAND

*1258a CSC 2.4 POT P
125 8.8 CSC 1 7.4 POT BODY CIM SRNM
12595 CSC £ 14.6 POT BODY C.;. SA.ND
125 95 CSc 1 6.8 I FLA CRT
i25 A CSC 1 2.2 POT DAUB
125 95 CSC 1. 1.9 POT BODY Fl%. SAND 0E
125 05 CSC 3 9.8 POT BODY ;LN SAND
.25 95 MSC 8 6.2 PF; BDYFB CM

125 115 CSC 2 13.6 POT BODY URM SAND
125 115 CSC a.9 POT BODYFSG SANT
125 1415 CSC 1 1.2 POT BODY 114^1 ShNE-.

125 1,15 CSC 1 0.8 POT BODY PW.A14 S-ti
1.25 115 CSc 1. 2.6 POT BODY PLAIN SAND

*125 115 CSC 1 1.8 POT BODY DEC ik'D -AEf
125 1.28CSC 1 7.5 POT E
125 1.2a CSC 8 20.1 POT BODY ;Uli SMN
125 129 CSC 3 12.11 POT BODY CRNK SAND
1251.28 CSC 5.3 POT BODY-G SMN

*135888 CSC 1 5.9 B.RIiC
130888 CSC 5. a POT DAaB,
138 88 CSC 17.6 POT BODYFS PL A 1. SAND
13888 CMC 1 1.6 UM. VCNK CRT CC
13a888 CSc 2.9 POT Pp_
138 88 CSC 8 1.6.7 POT BODY CR'¶K SAND
13888 CSC 1 18.4 POTBDY R S.. p

138 88 CSC 7 15.3 POT BOD "I.A:N""
131 88 CSC 1 11.8 POT IR 1 0 CINK SAND
130888 CSC 2 8.3 CL FLA CIT
138 95 CSc 1 1.9 POT DEB
138 95 CSC 6 27.2 POT BODY CR?'.A SAND
138 95 CSC 1 3.5 POT BUDY DEC Ua

*13895 CSC 1 3.9 Saf4S CUIVE *.AV
13895 CSC 4 13.9 POT DU
13895 CSC 14 14.6 POT BODyFS SAND
138 95 CMC 9 25.8 POT BUDY P 0 I.NSAND
M131.5C3C 1 3.4 POT DAU

131 115 CSC I L! CL. FLQ CRT
138 11.5 SC 1 1.5 POT PE.
138 115 CSC 7 25.5 PUT BODY CRh~ SAND
138 115 CSC 1 0.2 POT BGDYFB SA*.D,
I.1 1128 CSC 3 4. POT BODY PLA INSAMD
1358M CSC 7.4 POT PEIL
135 88 CSC 2 1. 1 POT Rix PLAIN SA
135 as CSC 1.2.5 POT BODYFS PAiiN SAOD
i3588asCm a 19. aPOT BODY Ct~tSAIND
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TABLE C-7
3. S1 ARTIFACTS

N E UNIT i CT 6T__'T
135 08 CSC 6 13.1 POT XODY PLAIN S
135 90 CSC ± 5.4 POT BODY PLA'.It S:-.
135 95 CSC 3 9.5 POT BODY hAI, SLND
135 95 MC I 0.5 POT BODYFOSAG ND-
135 95 CSC 1 1.3 POT BODYFG SANZ
135 95 CSC 2 5.1 POT BODY C?.' Me
135 115 CSC 1 2.3 POT BO)Y PAIN N
!35 15 CSC 1 5.4 POT BODY DEC ORM' k
135 115 CSC 1 2.9 POT •LB
135 15 CS 2 3.3 POT P..
!35 120 CSC 0 8.3 CL F DECORT CRT
135 120 CSC 6 4.7 POT BODY P!.AINS M
135 129 CSC 1 6.1 UR CSNW CRT
140 40 CSC 1 0.7 POT
14 58 CSC 1 2.8 POT RIN PLAIN SAND
1409 5 m 2 3.9 POT BODY PL.IN•SAM
140 68 CSC 1 .7 POT, PE.
148 60 CsC. L a. POT BODY PLAIN SAM
.I.465 CK 1 6.8 POT BODY CR,( SAND
140 65 CSC 12 23.0 POT BODY PLAIN SAI
140 65 CSC 4 2.5 POT BNDYFS PLAIN Me
"!40 65 MC 1 8.2 LN C.-( CRT
140 70CC S L 1j.4 POT BODY CR!, Me
148 78 CSC 10 12.5 POT BODY PLA I h .X
140 75 CS.C 23 38.6 POT BODY PLAINA Me
140 75 C5C 1 8.3 LRM C; c{ CRT KO
14175 CSC 9 17.7 POT BODY CR:ýý MD

49 075 CSC 5 7.9 POT BODY DEC ,SANZ ýEA
148 75 CSC 3 2.8 POT P,-.
148 75 CSC I .3 POT BODY PATINsi-i-L
148 80 CSC 6 13.5 POT BODY P LAIN %40
1408 W C 5 8.2 POT BODY CR•.- SAND
140 CSC 7.3 POT BODYFG PLAIN SAND
140 86 CSC 38.7 BRICX
1418F CSC 5.4 POT PE.
!49 85 MC 3.8 ClL FLA SC3 RUM CRT r:T
148 85 CSC 6 3.0 POT P:.
14885 CSC 1 1.1 POT DAM
148•85 CSC 4 8.9 POT BODY CRM SAND
14185 CSC 20 288 POT BODY PLAIN MV.
14085 CSC 7 15.4 POT BODY DEC SAM WEA
140 85 CSC I 8.9 I'z";L FERS
14885 CSC I .5 URN CWK CRT FC
1480 9 C 1 1.5 CL FF.A CRT
1490 CSC 1 .9 U1 L%% C CRT Fe
1490 C 2 2.2 POT B.DY SFL
14090 CSC 1 2.2 POT BEAD CYLND
1485 % CMC 1 1.4 POT BODY DEC MeN ZA

C-51



ABLE C-7
3NS2 ARTiFACTS

4 E LNIT* CT _,
14i 98 CSC 7 18.6 POT SOY %A
48 9 CSC 1 15.8 CL BIF DART CCR"T EXPNST CR

.48 SO MSC 111 20.5 POT BUDY CRM( EAN
148 9 CSC 7 25.0 POT DAUB
140 95 StC . 13.7 POT BODY CR. SAND
140 95 CSC 2 2.1 POT BODY P.AIN SAND
140 95 CSC 1.2 POT BODY PLAIN SAD

40 95 mCS I i .. POT BODY PLAIN.,.LL
148 95 CSC 2 4.6 WOT BODY CR W SA.D
148 95 CSC 7 3.2 POT EODYF .SAND
148 55 CSC 1 .3 ANI, !.ND
148i5CSO 1 0.6 POT P,
148 115 CSC 0 8.7 POT BOBY:13 PLA!.N SAQ
140 115 SC 2 14.9 U R. C.!LNK SS

4820 CS 3 4.. POT BODY PiLAI% SM
.144 94 3X14N1 1 1. C0 L BICK F'K CRT DS
144 94 iXIM 1 2 24.4 POT BODY CR.K SA.
144 94 IXIM 1 1 2.0 POT ODY RED SHEL

144 94 'Xi IM 3 6.2 .OT BODY P.A:N SE-LL.
144 94 IXIM I 39.8 POT PLi.
144 94 1X4 I 3 2..8 LRM CM.K CRT
144 94 IXNI 1 22 61.4 POT BODY CR. SAMD
144 94 IXIM 1 10 21.2 POT BODY P:AI4 S, isEA
144 94 IXIM. 74.8 POT BODYFB PLAIN SAND iFA
144 94 IXIMI -18 72.1 POT BODY DEC SA\D lZA
144 94 IXIM1 22 123.1 POT BODY CMI. SAND
144 94 1X1• 29 24.5 POT DA3.
144 94 .XI.I 1 8.1 F.LOR C
144 94 I11N 1 18 28.6 POT BODY tAIN SA.D
I4494 IXI. 1 3.4 POT RIM CR.( SAN

144 94 IXIMI . 1 8.4 URU PEBi CF
144 94 111. 1 2 0.8 POT BODY PL..AIN SH.L.
144 94 IXIM 1 1 1.7 POT BODY FIS SAND
14 94 3X1 1 36.7 POT BDYF•G SAND
144 94 IXIM 1 1 1.5 POT BODY PLAI, S;-E..L
144 94 IXM 1 I 8.5 POT BODY PLAIN SHEL•L-
144 94 IXPM 1 1 6.3 POT RI, G PLAIN SAND
144 94 IXU•1 7 28.7 POT DALB
144 94 IXIM I 4 1.5 URN CAT.
144 94 IXIMI 1 1.8 a. R.A CRT
144 94 IXIM 1 13 29.4 POT BODY PLAIN SAND
144 94 IXIM 1 17 39.4 POT BODY CRMK SAND
14494 IXM1i 3.4 POT PSI.
144 94 1XIM1 1 6.6 POT BODY P..A1 SAND
144 94 3XIM 4 9.4 POT BODY PLAIN SAND
144 94 XItM 1 210.7 IoT ppo

.14494 IX !M 1 8.2 ULI PEBL
144 94 iX3M4 1 2.8 POT BODY FINS SAND
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TALBE C-7
II3MS21 ARTIFACTS

NEH UI.TIT | CT. WT _ __ ___
14494 3X.l 1 22..7 POT ,,.
144 94 1X,1! 1 2 3.8 POT DPLJ
144 94 ,XIi 1 4.2 POT PPO FR
144 94 .X11M 1 5 32.1 POT DAIS
144 4 1XI1 1 2 5.6 POT BODY PLAN: SAN
144 94 !IX I 86 POT BODYG ,SAND
144 94 IXI 11 1 8.2 POT RI 4 C4A{ SAND

144 94 WIKI 1 1 4.8 POT BODY DEC SA\D kEA
144 94 IXIM 1 3 5.6 POT PrEi
144 94 IXI,. 1 3 2.4 POT BODY C,( S.ND
144 94 I104i 1 8.2 U" U %,i CRT
14494 X111 I 1 0.6 ULM , P
144 94 1X11 1 9 29.2 POT BODY C::t, SAND
144 94 !IIM 11 0. 1. FROR C,1ARC
144 94 IXIM 1 25.6 POT BODY•3 PlI.N SAND
144 94 IxM 1 1.8.4 POT PEE.
144 94 1XIM 1 8.6 , AL =c, 

.

14494 ,X 1t 14.3 POT DE..SA. .
144 94 HIM• 1 2 1.9 POT BODY PLTIN SAND
144 94 1XI1N1 2 2.7 POT BODY SAD iEA
144 120 ST 2 79.5 POT BMDYFF'PAIN S;LD
144 !28 1XM 2 3 4.2 POT BODY PLAIN S•-I.L
144 126 IXIM 2 1 15.1 POT BODY DEC GROG
144 120 1IM 2 27 164.9 POT BODY CR, MR SAND
144 128 IX1 2 6.3 POT BODYFt SD
144 128 IXIl 2 11 9.4 XT BUDY ,PLAIN SAND
144 128 IXlM2 8 2.2 POT BODYFG GRO
1441 21 WK2 1.8 4.3 POT PE
144 128 'X1M 2 2.2 POT DAL1
144 .29 1XIU 2 2 1.8 L FaI.A CrT
"144 120 IM 2. 48.8 POT PEEL
144 128 IXIM 2 49.8 POT BODYFl PlAIN SAND
144 129 1XlM 2 2 1.2 UlM SWAT
144 0 UXIM2 1 L. 8 7 .A CRT
144 128 1iN 2 2 17.6 POT BODY Cft SAND
144 128 IXIM 2 2 V! ANIM
144 120 HIM 2 2 1.9 UR, 0-4 CRT CC
144 128 IX.M 2 2 2.9 POT BODYF.-IDEEC SAN,
144 129 IX' IM 2 1 3.2 POT RIM PLAIN sS i A
144 120 IXI 2 5' 23.6 POT BODY DEC SAO, Z A"
144 128 IXIM 2 13 7.3 POT BODY CR,•( SAND
144 128 IXM 2 15.8 POT, ME
144 128 hiM 2 2 3.5 POT MODY P.4AIN S.ý'
144 121 IXM 2 1.3 POT BODYFi SE.l,.l
144 128 1XI. 2 33.9 POT OODYFG SAND
144 128 UI 2 1 18.8 POT BODY C•Rt SA,•)
144 128 IX1M2 2 29.6 POT RIM VUOA SAND
144 128 3IM 2 4 6.3 POT BODY CRl{ SAMD
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ABEC-7
IMS21 FRIFACTS

,4 5 UNITE CT WT__________

144 2 XIM 2 1 1.9 M"TAL TIN P£TCB
144 120 1XM 2 1 2.9 POT BODY SAND km

q4 21 1. 1M 2 2 62.8 POT Ril CRV. SAND

144 129 IXI. 2 8 23.4 POT BODY PLAIN SAND
144 129 IUXM 2 51.2 POT PE-
144 129 IXiM 2 27 107.6 POT BODY CMM SAND
144 129 IXI 2 1a 40.4 POT DU
144 129 1X1M 2 76.7 POT
144 120 !I!M 2 3.- 106.5 POT BODY 'LAIN SN.
144 122 IX1M 1 1 1.6 CL U. DECORT CRT
144 122 XwIM 2 1 0.5 CL r-LA CRT
144 122 1XI. 2 1 3.7 POT BODY FINS SAQ
144 120 .X UM 2 4 1.5 L ,.R PE"SL
144 122 tX'M 2 2 9.a POT BODY RED SýE._
144 122 IXIM 2 2 2.8 POT BODY %LAIN &Ha..SA
144 122 1X1. 2 2 1.3 UR!i C.S.SK CRT FC
144 129 .X1M 2 1. 4.6 POT ,I1 PLAIN SAD
144 129 IXIM 2 8 1.7 POT BODYF6 PLAIN &.-ELL
144 129 IXIM 2 16 11.6 POT SODYF6 PLAI, B-..
144 122 IX1M 2 2 2.2 POT BODY P ij Ii
144 129 IX14 2 5 3.4 POT BODYFG plAIN -^ELM
144 120 1XIM 2 22 45.2 POT BODY PLAIN SAND a
144 122 IXIM 2 6 5.3 POT BODY PLAIN .SL
144 120 IXIM 2 38. 1 POT BODYFG PLAIN SAD
144 122 1XIM 2 19 69.8 POT BODY CR.O. SNX
144 120 X1.4 2 1 3.6 URq PE. CRT
!44 129 1X1M 2 11 7.7 POT BODY PLAIN 5HiELL
144 129 IXIM 2 21 40.2 POT BARNES BODY PLAIN S•AD
144 129 !XIM 2 17 37.3 POT BARNES BODY CM SUD
144 126 IXIN 2 2 6.5 URMl C.14 K SS
144 122 1XIM 2 1 1.1 CL PLA CRT
144 120 IXl, 2 1 9.3 C. FLA CRT HT
144 129 1XI 2 5 1.3 ANIN BONE
144 129 1XIM 2 1 2.6 POT BASE PLAIN S.-L
144 1.29 1X•M 2 33.4 POT PS.'
144 12 1X1M 2 7.9 POT DAUB
144 122 1XIM 2 1 .. POT RIM P;A IN siEL-
144 120 UX1M 2 3 1.1 POT BODY DEC SAND WEA
144 122 1IXM 2 3 7.1. POT BODY PLAI, SWND
144 129 1XIM 2 1 3.4 URM POL
144 122 IXIM 2 8 29.9 POT BODY C,•1( SAID
144 120 IX1M 2 6 2.9 POT DAUB
144 120 IX1V 2 1.9 POT BODYFG LAIN, SA
144 120 3XM 2 1 2.3 POT BODY LIeu SORE SAND
144 129 1XIM 2 15.0 POT PC-
144 122 IXIN 2 9 !11.6 POT BODY CRmK SAND
144 129 1X1M 2 3 8.9 POT BODY DEC SAND ZA
144 122 IXI. 2 1 8.4 C. VAT CRT
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TADLE TC-7
1621 ARTIFACTS

N NLIITI L "

144 120 IX1. 2 1 1.2 UR!4 C?-h' C.RT FC
144 1.20 XIM 2 8.8 PDT BDYFF DEC * ,
144 129 1XIM 2 4.7 POT PL,.
144 12- IiM 2 6 87.5 POT DU
144 129 IX14 2 1.1 POT BODYFG PLAIN SAND
144 129. 1XiM 2 2B.7 POT PMI-
144I12• X 1 2 5.0 POT DEB
144 1280IXIM 2 5 36.9 POT BODY C.RMA S-A-D
144 128 IXHI 2 3 2.3 PCT BODYF, P.AIN SAND
144 128 .XIM 2 0.6 POT fS.
144 129 1X11N 11 3.4 POT PEL
144 129 IXWM 2 4.8 FU,.R CAqc
i44 129 1X.i 2 1 9.1 .C LU CRT
.44 129 1XIM, 2 .1 MY. PMB.
144 129 IX1 2 1 9.1 CL FILA DERT CRT
144 128 IXIM 2 L6 PDT BODY.G DEC SAND
144 128 IXI1N2 1. 8.2 URV' CM- C.RT
144 1.29 1XI1 2 1 18.4 POT DAUB
144 120 1XIN 2 5.3 POT P-.
144 128 IXIM 2 5 56.8 POT BODY CRX SAND
144 126 IXI. 2 4 9.2 POT BODY P-i.J:4 awl
.44 12281X1N2 1 U. Ahl~i BONE
144 122•31X4 2 1 1.8 URN PEFL
144 128 1IM1 2 15 47.8 POT BODY CRKA srAw
144 128 IXIM 2 1 4.A POT BODY Li SURE SMND
144 129 IXM 2 1 L,8 URM LWC CRT
144 129 U14 2 3.3 POT B MDYF DEC SAND
144 128 hU• 2 1 2.3 POT BODY PLAIN S-, E
144 129 IXI1 2 C.I POT BGDYFG ; UIN SAN
144 120 IUXN 2 43.1 POT PF
144 129 IXIM 2 1 .4 POT BODY PIAIN9QD EA

7144 126 XMM2 1 L.5 LMN PEBL CRT
144 120 1X1. 2 1I.5 POT F"-
144 122 hUN 2 2.4 POT DU
144 12 ICIM2 4 !.9 POT BODYF "SAO
144 129 11N 2 1 1.1 POT BODY CRM., Eial
14565 CMC 1 2. 4 U%4 PEBL OZUT
145 65 CSC 1 1.5 POT BODY MAIN &" E
14579 CSC 1 11.4 POT PEI.
~45 79 CSC 5 7.2 POT BODY C.Vx SAND
14579 CSC 1 9.6 POT BODY MilkINSNL,
14570 CSC 12 25.7 POT BODY PLAIN SAND
14575 CSC 1 6.2 POT BODY DEC SAND WEA
145 75 CSC 1. 1.2 POT BODY Cw, SAN
14575 CSC 3 3.9 POT
14575 CSC 113 26. 4 POT BODY PLAIN SAND
145 89 CSC 1 L.7 POT BCDYF PLAINS.ELL
1453 CS C 5 164 POT BODY F4.A1N SAN
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TABLE C-7
X~21 ARTIFACTS

N S_•IT |_CT WT__________

14588 CS0 2 5.8 POT BODY CR M SN
145 B Csc 1.9 POT BODYFG kLil SANO
145 Be 060 1.5 POT PEL
145 85 CSC 7 20.8 POT BODY C!., %ND
145 85 CSC 7 5.5 POT PE.
145 85 CSC 3 1.7 POT BODYFB DE WEA
145 85 CSC 1 5.8 POT NK PLAIN .AU
145 85 CSC 18 33.1 POT BODY Pi.S•N,
145 98 CSC 6 13.8 POT BODY PTAys SW
145I S CSC 3 12.8 POT PE.L
145 90 0SC 9 28.8 POT BODY CRK BAND
145 " CS 2 22.9 UR• PE'
145 1.M CSC 3 3.7 POT DALB
145 '0 CSC 1 0.7 POT BODY INXI SEL1
145 188 080 0.3 POT BCDYFG SEL.
!45 185 c• '.S POT BODY DEC SAD WEA
145 1800 S 5 7,0 POT BODY CR I SAND
145 IN CM 5 7.2 PUT BODY PAINSAI
145 115 CSC 1 0.3 POT BODyFr SHE;.L
145 !15 MSC 1 2.8 POT BODY PKAIN SAD
145 1.15 M 1 1.3 POT BODY CR,•. MAD
145 115 MC 2 1.9 POT DEB GROG
145 115 M8C 1 0.5 POT BODYF, S•S.L.
145 126 CS 5 7.1 POT BODY .INSAND
158 65 CSC 5 11.9 POT BODY PlAiN S•AD
15 65 CSC 1 13.9 UWO "A CRT
150 65 CSC 4 6.4 POT BODY PlAIN ,SAN
158 65 CSC 1 3.8 POTV ODY C. SAND
15878 CSC 1 3.5 POT BODY Pil, 4 C*.
15878 CSC 5 3.0 POT, PE.
158 70 MC 11 11.6 POT BODY PLAiN SAO
15 78 CSC 4 5.5 POT BODY CML SAND
15875 C8 2 4.5 POT BODY CR*. SAND
158 75 CS 5 2.5 POT PEL
15875 CSC 7 3.2 POT BOy F6 lI SAND
158 75 CSC 18 16.2 POT BODY -ALAIN &W
158 as CS 13.4 POT BIDY-G Pp..IN S•,N
1588 B SO 4.2 POT IDAiB
158 SO CSO 3.3 POT iE-
158 888 0C 6 13.5 POT BODY PU.AIN MV
158 08 0c 9 28.6 POT BODY CU. SAND
15688 080 1 23.4 CL BIM POLISH OOL
158 85 C80 17 41.8 POT BODY PAIN SAM)
150 85 CSC 1 1.2 POT RN. PLAi SAND
158 85 00 1 4.3 POT RI,, CR,.* SAUD
158 85 CS 7 18.3 POT BODY CRN SAND
158 85 CS0 5 6.3 POT O•Y DEC SAND IEA
158 85 MC8 7 5.3 POT PC'•

C-56



i.~ C-7

..WV C, _ill __________

:5a&5c m 2.5 POT KDI5 &SAN
~iW 98CSC 5 9.8 POT BUDY %A:.% SA.
lu 91 CSC 6 17.7 POT 550, Y MN~ SAOD i6
.56 91 csc I . POT ECDIY PU%~.
.50 90 CSC 1 ,.3 POT P
48 96CSC 1 1.9 P07DU

!15690 CKC 4 6 : Q9 PC"

:5s1 0~ A A. O
M 'M CSC 3 PC- ~

~~ .54 IS M 03-L A =r7s I

:m1 m:1 4.3 ;CT yov aScA
U a :N X, 8 3.5 PO tC Y Q
U5 .1 N : 6 2.0 POT F.: PLA. C;IN

.5610s m 9.4 XOT BCDY .E 59%D 4A
U.532t MC 2 3. 1 POT. ECflY ;LN A
M 565 CSC 2.7 'IT. BUY P-; N &-L.-
12 5 m 1S 5.5 PUT
M56 ist :s ;'0' Sal 3Y C.;* SP-D

155 65 CZ 6 14.8 POT BODY MuIN SAND
i55 is CSC 13 1.5.4 V.T BODY P. A !I SAIZ
'5579 M 3 4.5 M 7 BODlY C-'%4SWN
155 78 MC I 0.4 POT ;f L
155 75 CSC 2 2.3 POT
..5575 CMC ! .5 POT BODY CRN SAMD
:35575 CSC '12 3:.8 POT BU~Y M: s
I558 w c~c 1 0.5 POTBOY V. SQ wE
:m8 w Cex 2r 6. O BODY %A'S 5X
!536 CS cm 19.1 PO BUY Mi SWn
.:5 &a CSC 2 4.1 P-OT PE.
M56 asC 1s 2.5 POT BODY C~'4 SAND

:35 65 Csc 2 3.5 POT BCDY
m53 a CSC 5 6.6 Pail BCDY %AsSWf
:5 91 csc 4 5.7 POT
M5590 C~t 3 3.5 VO. MODY SAND
'M 90 CSC 2 4.6 POT Koy Ca:L* SAD
155 90 m 4 8.2 POT MOY %AI-%SAND
15Im AcSC 19.6 POT BCDYFG;, 1. SAD
M~ ' N MSC 6 14.2 P'V DDY C.1W SAND
1.0 csc 4.2 POT PCL

155 115C 1 L.3 PMT KDYF6 SPO
1S1CC 1 3.4 POT BODY ;,A!

155 126 M 1 1.9 Uq ;C-1.
1512 A = 2 4.8 POT BODY S~AQ AE
M 65 csc 3 12.6 POT 9OY %AIN SCA
16865 Q CSC 3 .: POT, 9CDYFG IH~D
16865 CSC 1 5.4 POT EODY C-11 FAQ
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TAE C-7
3M.S21 RTIF•TS

N E_• 1 i_ CT _'T
160878 CSC 1. 1.3 POT BODY CRM SA,\D
68 70 CSC 1 4.2 POT BODY DEC SAND WEA

16 7N CSC 12 9.5 POT BODY PLAIN SAND
16 75 CSC 14 27.9 POT BODY PLAIN SWN
160 75 MSC 4 1.3 POT PEL
161 75 CSC 2 2.5 POT BODY Cq*A SMA.
.1685 CsC 1 2.8 POT BODY PLAIN SW
16 95 CSC 7 5.9 POT BODYFG SAND
168 95 C5C Z 13.7 URM PEL C.T
68 95 CM 3 2.2 POT BO•D•Y ,SN

to8 18805C 3.7 POT
.6U 1 CSC 2 3.8 POT BODY C. SAXD
160 1 2 CSC 2 3. POT RViFG PLAIN SM
11 122 CS0 1 1.9 POT BODY PILA IN S,;.L
168 188 U00 1.8 1.2 POT EODYFG PLAIN SA-D
168 115 CSC 2 .2 POT DALU
.18 115 CSC 3.7 POT BUY P-AIN Xsp'j
.61 115 CSC 2 2.7 POT BODY PlAiN SA\D
165 65 CSC 2.1. ;0T BODY CRý( SAD
165 65 mC 3 6.3 POT BODY PLAIN SA\3
165 78 CS C 1.3 POT Pr.
165 70 CC 1 1.'8 POT BODY C,=. SAND

165 78 CSC 3 5.5 POT BUDY PLAIN SAND
165 75 CSC 1 U~. POT BODY CRM SAND

65 75 MC 13 19.1 POT KODY P-AIN SAND
165 75 CSC 2 1.4 POT PE.
165 115 C05 3 5.8 POT BODY CR,!.i SAN
165115 CS 1 2.7 POT BODY %AIN SAND
17865 CS 1. 3.1 POT BODY C.R0 SAND
1.7865 CSC 3 4.1 POT BODY PLAINSAND

178 65 C,0 1 0.6 URM C
178 65 CSC I 1. POT BODY .AIN SU-.,
178 71 CS0 1 1.8 POT BODY PLAIN SA
178 78 CS 1 2.4 POT BODY DEC SMA WEA
176 75 MC 2 4.8 POT BODY PLAIN sD
178 95 CS0 9 L.4 POT BODYF6SAND
170 95 CSC 2 2.4 POT PCEL
.71 95 CSC 3 3.7 POT BOY PLAINSAND

178 95 CSC 2 2.2 POT BODY PLAIN S.ND
178 95 CSC 1 1.3 POT BODY CR,. SAND
178 95 C50 1 1.2 POT BODY PLAIN Ir ,L L
17 1.15 CSC 1 1.8 POT BODY PLAIN SAND
17 1'15 C•O 1 3.5 POT BODY PLAIN SA)D
175 65 CSC 1 1.9 POT BODY %A.IN Sý-•IL
175 65 MC 1 8.9 POT BODY PAIN 1SAN.
175 70 CSC 1 2.1 POT BODY S..L WEA
175 78 CSC ! .2 POT BODY P, AiNDSI
175 95 CSC 1 2.6 POT BODY c IN SA.D
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TrABE C-7
3I"SI ARTIFACTS

N4 E T # C7

155CMC 3.0 POT RIM P~N SAiND
17595 MC 2 1.7 POT BODY DEC SD kA
175 95 CSC 1 12.1 POT BDY PLAIN•S•ND
175 115 6C S - 1.0 POT R4BF6 PLtI; S•,D
1 70 CSC 3 3.2 POT BODY SAfND E
189 95 CSC 2 2.9 POT BODY DEC SAND 1E
18 95 CSC 1 2.8 POT BODY C'M SA•e
189 95 00 1. 3.5 POT DB
18895 CSC 2 1.2 POT L.
189 95 CSC 3 3.3 POT BODY SAND WEA
859 9 CSC I .7 POT BODY &Et.L EA

185 95 CSC 3 5.8 VOT DB
.8 1S5 CsC 1 .1. 1 POT BODY SA~ND '4
1.9995 CSC 1 4.5 00. QC-! CRT
1a 95 OSC 2 8.8 POT BODYFG SAND
195 S5 CSC 0.3 POT BIDYG SAN
195 5 CSC 1 1.3 POT BODY DEC SD WEA
195 115 CSC 1 9.6 POT BEDYF.G PLAI SAQ
195 12CSC 1 1.5 POT BODY C.01{ SPQ
195 129 CSC 1 1.4 POT BODY SAM) ZA
229 115 CSC 8.7 POT PE--
2 115 C6C 3 5.5 POT BODY PLAIN SPNI
20 115 CSC I 56.5 UEM SS
2 1290 SC 4 7.3 POT BODY AN SA.• D
2H 129 SC 1 2.7 POT BODY DEC SAND
201 129 MC 1. 1.9 POT PEL.
20 12 CS 1 3.5 POT RKI PLAN•SAND
290 1290 3 6.3 POT BODY CR( SAD
295 95 CSC 4 3.8 POT BODY PON SAND
295 115 CSC 2 2.4 POT BODYFS PLAN S,•D
20 12.0 CSC 3 4.7 POT BODY SHE.
205 129! M 1. 0.5 POT PEi
295 120 CSC 1 8.2 URM PEL
295 !12809 9 5.8 POT BODY SAND QA
25 '29 CSC 1 1.8 POT BODY CW SAND
21995 060 2 9.4 POT BODYFG SAND
219 95 060 2 1.8 POT BODY LJ14 SAND
-1 115 me 1 6.6 POT

218121 CSC 1 1.3 POT PE.
210 12 060 3 3.44 POT BODY PLIN SANID
210 290CS 2 9.4 POT BODY C.R SAND
215 IN = 1 9.8 POT PL..
215 120 CsC 1 9.1 POT BCDYF SAND

GENE I 8.9 URr CANO
ENE 1 1.3 C FLA CRT

GEE 1 0.5 ,!EIAL FERS ,GTOBJ
6014 1 1.7 FOSSi IND
MEE 1 4.4 POT RIN ClV.( SAND CEA
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TABLE C-7
3."I 21RTIFPL'5

N E U.1T_# CT WT
GDE 3 14.0 POT BODY CW SlQ
GENT I 2.3 POT BODY PLAN g•EL
GEE 11 16.6 POT BODY F.IN wm

"EN. 1 19.7 GLASS BASE DBR. ,OLD
SEE I 1.0 POT BODY DEC 6,D 4A
SE E 1 61.2 URC PE,.
GE.E 1 L7 E.5 L COPPER CON ,
m 3. 1.126.6 GP.O i. 0T
GEýE I 7.4 GLASS WIRVE CUM
ME~ 1 24.3 ULSS LGRN' E.

GENE 2 4.5 POT BODY CRM SND
6EIC ! 3.4 EARTIH ~ iiTE M MI
GE\S 3 8.8 POT BCDY CIM SAD
ME~ I 4.1 POT RIX CRM~ SWN

GEN 14 5M.5 POT BODY CMt SAI
SENCE 5 8.t POT BODY PLA:N SAIN
GEN 1 4.2 POT RI I CRMK SPMiD A
MEE 3. 3.3 POT BODY PLAIN SND
0EE 2 1ILO POT BODY CRM- SA-ND
MEE 1 6.5 POT RIM CRLM SWN
GEEIE 1. 3.3 POT RI1M PLI FtN SA1D
ME 1 8.1 CL FLA CRT
GVE~ 1.6 U R.'0 PEL.
ME 11 2.8 CL FLA~ CRT HT
WE 1 4.8 U;M Cý.-.N CRT FC
GEN 1 8.8 IN IM .ONC
GEN 1 5.8 POT BODY DEC SPQ ZA
62NE 7 14.9 POT BODY PLAIN' SAND
SEVE 1 9.1.POT PVl.
GEEN 2 13.2 POT DU

Number of artifacts in printout: 558
# of artifacts exciuded ay security rating: a

Output completed: 1%Apr87 3:38
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TS.E C-8 31S1 ARTIFACTS FR. TE 4"T BY .TH

Damaase n~ame- R70
This retrieva* merfor-ec: R2Se0B6 3:5
Data last u=catec: 225e386 2:2
Tota, artifacts in catabase w~th cataa: 3614
i of artifacts exclucec by security ra:ing: a

Sunset rtae: !M,-1B 4 of artifacts in sunset: 164

Zumuiative seec:ion cri:eria:
SNO = 3M521:

i1 artifacts selected

144 94 JlI 0. I. LM 0. 11.& CL FLA CRT
'44 94 .I1. 1. 8. N .•. M.5 PUT BODY PLAIN 6..
:44 94 *XIV 1 L.M 10.U 1. 1.5 POT BODY P•'N S.-EU.
"A4 94 11,M i 1.23 10.0 N 1.7 POT BDY FI. SMD
"144 934 1XI I 10.L :0.20 2 B.8 PMT BODY PLAIN Si..
:44 94 1 X, I M. 3•• 1.0.H 1. 3.3 POT RIFB PAIN SA*,D
144 S4 XIM 1. 0.20 10, U 13 20.4 PCT Y PLAiN SP.ND

- -~ 14 MR1~ .0 02 36.7 PUT; BDYFG SAND
144 123 1.:I L. 3..U. 11 3.4 POT PEW.
:44 S4 3X14 1 .U .1L0. 7 2V.7 POT DJ
:44 94 3X1M1. L.0 1. . U 3.4 ;OT PC.
144 94 11., I i.2 10.0 17 39.4 POT BODY CRM, SA•,
144 1• M X1- I L.M 10.• 1. 0.4 i P.. CT

144 94 1X: . 0.00 10.0 4 .5 •RNC

CT 60.2 5.M0 .6n.28
WT :32.5U 9.464 1M.53

--) SDET: 20

14 94 1.X, M 110.00 0.09 1 0.1 -F.UR C:-AZ
144 94 111,¶ 1 10. M 2a.00 3 6.2 POT BODY NJIAN -,.-
:44 94 111M 110.00 20.20 39.8 POT PEL
144 94 1.IM I 1.00 20.8 1 2.3 POT BODY RED SLE11,
144 94 1XI . 10.20 2.00 22 61.4 POT BODY CR,.K SAND
144 94 X1 ' 1.0.22 20.0 11 21.2 PCT BODy PI, SAN E

644 94 1IIX I MM. M 74.. PUT BOWS PLAIN ,5,AN ýE
144 94 11' .11.0.20 20.2H 3 2.8 OLM. Cmý COrT
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TA.BE C- 4 1 3 .TIFflCT= FRM TEST= IT BY DEPTH

,• E u'iT•_'OP •TTh CT ,sT_ __________

zy .02 6.667 M
W 227.50 25.937 342. N

--) BD•,-: = 0

144 94 XIM 1. 20.3a 32. U 1 8.1 FLOR DARC
144 94 1.X 1. 1 20.0N 3a. U 25.6 POT BODYFS PLAIN SAND
14494 '.XI 1. 20.00 30.0N 18.4 POT PS1.
1494 h1IM I 28.0 30.20 22 123.1 POT BODY CqR1t SAQ
144 94 'XI, I1 20.00 30.20 29 24.5 POT DA4B
1.44 94 1XII. I 20. U 3.00 1 3.4 POT RIX CRPIK SAD
"44 94 IXI•MI Ea.3U 30.M0 10 28.6 OT BODY %A',% SAN
144 94 iXIM Q2 •. N 40.0 '4.3 POT BODYs DE:' SA
144 94 2 IXI I 20. N 30.30 18 72. POT BODY DEC SAL;D EA
144 94 1XIM 1. 2t.0 333.U 1.0.2 JR0 D YM C .rT
.44 94 .XIM 1 2Z.U 3, 0.020 0.6 . IO 1 P EI.
144 94 IX1,I.A.0L 30. U a.6 YEI Y RS

CT al.7, 13.375 IN. N
w 3. 5 25.95A 651.5a

--) ,'D,,' =40

144 94 1.,XIN 1 223.0 40.0U 7 POT P E ,
1494 11 XI '. X 40. 0 2 3.8 POT ,lALB
144 94 IXI1, I 30.20 40.30 1 2.3 POT BODY FING SAND
1494 4 X1 M 230, 4a.U 2 1.9 POT BODY PLAN SAND
144 94 1X.I1 130.00 4.00 2 2.7 POT BODY SAD Z
"1494 .11 1 30. 0 4.0.3 9 29.2 POT BODY CRL, SAND
144 94 1X1M 1 30.3U 40.30 1 a.2 LRMI PSL

CT .7 J0 2.43 22.00
WT 4Q. a 6.371. 694.3

--) BD,.•h:=

1144 94 1xim 1 40.00 50.20 1 1.2 CL. BiFi pp-i Cr DS
144 94 1XIM 1 40.N0 50. N 1 8.2 POT RTIM CVA SAND
144 94 IXIIM 1. 40.00 50.20 3 2.4 POT BODY C.RMK SND
144 94 hIMI 1 40.0U 50.0 5 32.1 POT fAL
14 94 I.IM 1X . 40.0U 50. N.6 POT B SSA
.449%I4 11.4 1.40.2 50.0N 2 5.6 POT BODY PLAN~ SAND

CT 1.2.00 2.420 2160.20
WT49.90 8.317 743.%,

1.44 9.4 1X1M 15.30U 60.30 3 56 POT EI
144 94 1X:M 1 53.20 60.30 4.2 POT PO FR
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IOU C-8 =I AMTFXCTS FRW TEST WNIT BY DEPTH

i44 94 HIM 53.28 6U.,33 4.8S Po; Br.Y D2EEZ GAD WEA
144 94 x1X! I 22 222 1 2. 0

1, 1 5/.U 6.U 1 17PTr

144 94 1XlM I 50. N 6U.2 N 6.6 P0T BODY 'PL SAD
144 94 1XIM 50. U 60. U 4 9.4 PO7T BDY P•LAx S04D

CT. I. Z 1.833 223. N
'T 2. 3 8.717 7%.20

-)BDEPTH 85

144 94 ,X.1 1 72.80 M5. 2 24.4 POT BODY CXK SAD

CT 2.2a 2. en 225.to
S24.48 24.4t0 823.60

-) BDEPTH = 9

144 02 'X'* a 8.88 9.28 11 9.4 POT BODY PLAN SAO
144 120 1IXVI 2 X.2 9. U 4 6.3 POT iDY CRY SANQ
144 128 :X31. 2 8.U 9.02 8 2.2 POT MDYFG GIB,
i44 120 3i.4 2 &.N 9.2Z 6.3 POT BODYR SA\D
M4 121 1IM. 2 8.8W 9.28 18 4.3 V.7 PEJ.
144 120 1XI., a 8.88 9.28 1. .6 UM PE . CR.
144 1231 ,X,.. a 2a 9.2 1 1.9 :E79 .7N .ErhOU

Cs 3MU2 S. 8m 26L.2U
kT31.1A 4.429 851.Ea

--) BDTH u 24

144 1120.1 XM, a 9.Ne 24.20 1 1.1 CL F:.R CRT
144 12a hIUM 2 9.08 24.28 1 4.6 P0T RIM ;AIN SAD

A;4 128 h!UM 2 9.20 24.28 17 37.3 POT ,,.S BODY CR. SAND

144 128 1XIM 2 9.88 24.00 7.1 POT DALS
144 1.28 X,1 2 9.M 24.28 .8.1 POT RIM PLAIN ,
144 128 H1I 2 9.03 24.2N 6 5.3 POT BODY PLAI, S•.a
144 128 1 X 1.4 2 9. P 24. U 38.,. POT BOWS~ PILAI.% SAND
144 120 hXi 2 9.U 24. U 33.4 POT PL
144 128.XM 2 9.28 24. 21 48.2 POT BARES BODY PLAIN SAD
144 128 hX1A 2 9.03 24. N 1 2.6 POT, BAR PLAIN si-
144 120 1XhM 2 9. a) 24.28 2 1.3 U.RM C! N CRT FC
144 128 1.X 2 9.U8 24.28 2 6.5 IJ.A.M CH SS

CT Me2.e 5.778 31.2. 2
WT 177. W 14.792 1229.18

-) EPTH - 35

1•1 20X8,X, 2 24.28 35.S8 5 1.3 •.•1QM
144 1.2 X A 2 24.2N 35.et 1. L.3 CL FL.A CRT ,T
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A> j

7- 7"777

TOU C-8 M1 ATIFIVS FRM TEST UNIT BY DEPT

'44 :2i IX1, 2 24.o• 3. 1 a.5 CL L '
144 122 XX 2 214.22 M•5. 1.6 CL Fi.n DEIMMT CRT
:44 .20 .X1.M 2 24. N 35.23 3 1-26.5 MOT B3,DI PLA7.. SA~ND
:44 :29 'X,, 2 24.2 35. N 76.7 POT
1A4 120 IX1 2 24. N 35.02 27 107.6 POT BDY CzAN SAND
z44 1•2 oXo, 2 24.U 5. 0 3.7 PT BODY -:?\ SAN
144 120 1X 1, 2 24. N 35. N A 4Q.4 POT DAUB
144 123 !X1M 2 24. U 35.2V 16 11.6 POT BCDYcG PLAIN S.EL.
144 .0 1.X1 2 24.,U 35.2U 2 2.8 POT BODY Pt.PIN En, M
144 12 '1X%. 2 24.8 35.22 2 9.3 POT BUY 0 S.-4L2A
144 1• IXlN 2 24.2 N 5.23 2 2.2 F7 BODY PLAIN SHiELL.
144 M2 1X1I1 2.24. U 35. S 8 1.7 P07 BUMY~ PJTh &~-Z

7432 X1 42 35.2U 5 2.4 POT BUMYS PLAIN S-ES
A44 120 1X11 2 24. N 35.20 4 '.5 U.3 PEBL.

CT, 16.2N 7.733 428.2U
WT 267.83 22. 987 1396.0

--) BIRTh 45

i44 128 31Xý 2 25.2U 45.2N 2 9.7 M"I,¶
144 123 'XIM 2 3.2U 45.29 2 8.8 C PL CRT
:44 :21 1X IM 2 35.29 45.9N 48.8 POT
144 120 IX.., 2 35.U 45.:U 11 7.7 POT BODY PLANZ S-..
144 129 1X1IM 2 35. N 45.00 22 45.2 POT BD LNSN E
.44 1.2 IX1M 2 35.2 45.2 1.9 69.8 POT BODY CR,.' SAND

144 ,29I IMX1 2 35.20 45.22 2.2 POT
1.44 .29 311M 2 35. d 45.29 49.3 POT BODYFS PLAIIN SAND
.44 129 1.X 1 M 2 35.9U 45.m9 2 .12 U SIAT W

CT 58.U 91667 4S& .2
WT2 5.4 2.244 1622.N

-)BDEPrrS 55

144 :28 1X1. 2 45.2U 55.00 1 9.8 CL F--4 CRT
144 120 IX1M 2 45.08 55.9 2 29.6 POT RBD CWE SAND
144 12 1XI, 2 45.2N 55.209 23.4 POT BODY PLAIN SAND
144 1.2 HIM 2 45.29 55.2N 5 23.6 POT BODY DEC SAND ,EA
144 1.2 IXI' 2 45.22 5.90 27 164.9 POT BODY C;,MK SAND
144 122 1X1M 2 45.20 55.N 2 157.6 POT BODY CRM SAND
144 129 .XIM 2 45.20 55. 2 3 4.2 POT BODY PLAIN SE-L
144 1.28 HIM 2 45.2N 55.29 1. 1.5.1 POT BODY DEEC GROS
144 1IN I.X!M 2 45.22 55.20O 2 3.5 POT BODY P..AiN s ;la.
144 :12 IXIM 2 45. 2 55.29 51..2 POT PL
144 129 ' X1". 2 45.2Oa 55.38 1. 3.2 POT RIM PLAIN S.-i.SA
144 122 hIM 2 45.22 55.2U 2 2.9 POT B,3Y.G DEC SAD
144 120 IXIM 2 45.9U 55.2R 15.9 POT P:2-
A 4122 HIM 2 45.2U 55.2•, 3.9 POT BODYFG SAND
144 129 IXIM 2 45.2N 55.9 1.3 POT BODYPSS.EL
144 122 1f. Y. 2 45.2W 55. U 2 1.9 u;R, Cr. CRT FC
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TLE C-5 321 TIFAT FRM TEST LIT BY DEPTh

CT 56.'u 4.667 542. U
WT 39.1.28 24.4583 Eo3.5

144 128 IMXI 2 55.2 635.20 0 .3 fi', N

144 1.23 1, 11 2 55.2 65.23 3.3 MTT BODYFS DEC SAND
144 1.22 3X1• 2 55.N 65.23 2.3 POT BODY P S.-S..
144 122 11, 2 55." 65.ea 6.a POT BODYFB A•A1 X \M2
!44 123 1.1M 2 55. 21 65. 43.1. PCT PEL
44 120 1.11. 2 55.2 65.3 1.3 7.3 POT BODY C"N SAQ

144 120 1. 1 2 55.2 63. N 2 E6.8 POT K. CR( SAD
:44 .22 1X1.M 2 M5. 65 . 111.9 PC BODY SAND 4 ".EA
144 20 !X1,',. 2 55. U 73.22 " .3 L. , cn..3
:44 1.20 1XI, 2 M5.2 65. -U t OX PME,

CT 20.22 2.857 562.20
rT 1.27.8 12.7N

--) .PTh 75

144 128 311, 2 65. U 75.N 1 2.4 CL &TA7 M , ,
144 :• 1 , 2 65.33 75.N 4 1.9 POT BODYFS SA •
'44 12 X'.2 6I 75.23 75.2 Z. 74 PDT DIAL
1.44 :20 1X1 2 65.2N 75.2 18l. 5 P07, PC".
144 123 IX1 2 65.2U 75.22 U X., POT BODY CaM S,-.E
.44 1.2- 13X:ý 2 65.3U 75.2 U 4.3 MO7 B:DY i. ISP.1 SHES SAND
144 1.28 1XIM 2 65.U 755.N 5 47.8 P%.OT ?ODY C; SAD
:44 1.2 1X1M 2 65.R2 75.2 U 8.4 POT BODY PLIN SAND
144 1.22 1.X1 ', 2 65.8U 75. U 1 1.2 UiY C.-ý' C~r; Fc
144 1202 1192 SL H 75.22 1. •.5 LR, PEBUL :. T

Ma.2 1.25 587.22
7T M.22 7.2 M 22o.9.56

BDZ-) 2Do-85

!44 120 111114 2 75.23 85.S2 1. POT BODYFS Pl.1N SA.Q
144 '123 31M 2 75.N 85.2 N 8.8 POT BODYPS DEC SAN
144 1428 1. 1 2 75.00 83.28 4.7 XOT PSI.1
144 1.22 1&X1 2 75.22 85.2 9 112.6 POT BODY C.W SAND
144 1.22 !IV. 2 75. U 85&M 3 8.8 POT BODY DEC FAQD ý-A
144 122 1. I1P2 75.U2 85.2 6 87.5 POT DALS
!44 120 1XM.M 2 75.2 85N &N 1 0.4 O.M. PEL

C, 19. m 4.7U2 628.2w
T21.3. 13 U3.443 2432.60
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TABE C-8 3M21 ARTIFACTS FRM TEST UNIT BY DEPSh

.44 120 1X1, 2 65.28 U .3 1 3.1 SS. FZ DEa"T CRT
144 120 !X:M 2 M5.e? S5. U 15.3 PO.
144 12Z 1Xl 2 85. N S. ' , ;.a ;OT BDYFS P•.% SAND
144: 120 1XI 2 85. U 95. U 6 2.9 POT NJ
144 1. z 1X1. M2 85.2 95.S& 3 118.1. POT BODY DEC SAND WEA
.44 1.23 IXIM 2 85.U 95.N 8 29. t POT BODY C.RMI S ,N
144 120 1XIM 2 85.8 S..03 1 2.3 POT BODY LINNJ SURE SAND
144 :23 1X1M 2 85.88 U 3 1.1 POT BODY 'Ot iL SAO,
144 12. IXIM 2 65.2 55. U 8.6 POT BODYF.B DEC SIND
1M 1202 X 1.P 2 85. W 95.3U 1 0.1. OM PEBL
.44 120 IXIM 2 85.M 95. U 0.2 J.3P1 ChM CRT

CT 24.0N 3.m 62.20
068.40 6.2.8 2M3.2W

144 123 XMX 2 5.2 105.U 1 18.. ;'T A.
i44 1.2X2 ix:ý 2SO5.23 .05.32 5.3 POT PrP
!44 123 "Xi*., 2 55.23 :25.33 5 56.3 POT BODY :,-4 S•ND
144 '120 1I.M 2 -S.U3 '15.22 4 9. 2 POT BDY PL.": SNDs

CT 10. 2 3.3B3 640. M
88. 5 22.225 .259. 9Z

-) BD-P", = 115

144 !21 I.X:M 2 1.M 31 .5.3 . . FLA CRT

'44 123 1XIM 2 185.2U '15.U 4.Q
144 120 !XUM 2 !25. U 115. N 5.3 ;PDET
144 12Z 1X1, 2 185.2 U 1S. M 5 26.3 PUT Y CMini SAND
144 12a 1XIM' 2 *05.23 ".15.2U 3 0.3 C-L -YWS AP'ý SAO
144 123 1X., 2 1'5.M :15. U E5.7 7

CT 9.32 .7.22a S45.10

--) RDEPT, 125

144 120 1X1, 2 115'20 :25.20 1 :Z. 8 PT V , :: " s"
644 .E2 311 2 115.23 .35.U Z.6 --
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T'BLE C-9
.S47"7 AR. ACS

E 0NIT I CT WT

8 S 5 6.4 POT BDY PM ISAND
8 S1 1.2 POT BODY DEC SAC 0

8 8 2 3.3 POT B9DY CR,( SAND
1 1 3 1.4 POT BODYFG PLAI SAZ
I 1i 1 2.6 POT P1-.
15 8 1 8.6 POT BODY PLIN"'AD
19 5 1 1.3 POT BODY PLAIN•SAND
29 6 1 8.9 POT BODY PLMi SWD
32 6 1 5.9 POT BODY PLAIN SAN
33 8 1 1.8 POT BODY
34 12 1 0.6 POT BOMY PL.iN GBSA:%

36 6 1 .6 POT BCD'.' PAI, 6RNSAN
36 12 1. 2.2 POT BODY P.SAND
31 16 1 8.9 POT BODY PLAINS N.
41 8 ! 1.5 POT BODY PLAiN- SWN
41 a 1 1.6 POT BODY MIN SAIND
59 17 1 8.2 POT BODY P,.AIN SAIQ
5E 11 1.5 POT BODY PLAIN SAD
57 15 1 8.8 POT BODY PLAIN GRD3
58 1.9 1. &S6 POT BODY PLATINSAND

1 5.9 Cl. BIRF CRT FR
1 8.8 UR PEBL

Nua•er of artifacts in printout: 22
# of artifacts excludec by security rating: a

Output completec: 16Pr87 3:38
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TAELE C-10
,S474 ARTIFT•'

N EUN41TI CT W __
68 95 CSC 1 2.6 GLASS CUjRV CLEAR
6Q 95 CSC 1 2.3 GLASS CURVE H : WN
(A 95 CC 1 22.8 PETA. FERS ,.TCBy
68 95 CSC I 29.6 URM GRAD
6 1. CSC 3. 5.1 GLASS CURVE CLEAR CL3
68 is CSC 1 1. 1 GLASS CURVE CLEAR
60 1N CSC 1 4.3 P¶ETAL FERS ,•T•J
60 1A8 1 2.6 UR, Clu.
68 180 1 9.5 ANIN
68. 15 CSC 1. 251 GLASS CURVE CLEAR
6 105 CSC 2 4.2 6LASS CURVE BRUN MU,
60 I0 CSC 2 96.7 URN C, CRT
65 95 CSC 1 8.6 MARTh.I T.TE RIN 5..T
65 95 CSC 2 3.6 GLASS CRVE Y,=L. CLEEAR
65 95 CSC 1 4.7 LASS CURVE - BRUN MC..
65 95 CSC 3 2.5 ,ckL FERS .ETOBj
65 1in 3 M6.6 UI DU CRT
65 1N CSC 5 6.4 *rAI..-T,• ,
65 108 1 8.4 POT DOYFsNXD
65 IN CSC 1 0.6 LAS FLAT CLEAR .LD
65 IN CSC I 2.1 GLASS CRV CLEAR !.LD
65 1M8 CSC 1 3.1 L.SS CURVE BLuE EX9SS
65 180 CSC 1 3.7 GLS•S JRIM CLEAR MD
65 Us CSC I 8.5 GSASS BASEC BR
65 WsCC 1 2.8 GLAS CURVE CLEAR
65 I8SCme I 22.9 GLASS BBASEE MARPAR SBASAL.
65 100 •C 8.6 GLASS SQBASE CLEAR RSB EBSS
65 105 CSz 1 11.1 GLAS BASE CLEAR
65 105 CSC 7 15.4 GLASS CM CLAR
65 105 CSm 2 4.6 GLAS CURVE a-CAR MDJ
65 125 CSC 1 15.6 ,.EAL FERS NAIL
65 105 CSC 3 1.6 ,ET,1. FERS ,.ETCJ
65 105 CSC 1 8.5 OHIST iMD
7 95 CSC 5 11.7 GLASS FLAT CLEAR
79 95 CSC I L.B GLASS CURVT CLEAR
70 95 CSC 2 2.4 FOESI

78 95 CC 1 4.8 LA CIT"r
78 100 4 21.1 URM PM
78 1I CSC 8 19 PETAL. FERS
78 IN C 1 103.5 PETAL UJINT
78 109 CSC 1 6.6 W'TAL NAIL Mw N
78 108 CSC 1 67.0 OiST LNCRETE,
70 1N 1 2.6 U R CANC
78 188 CSC 1 1. GLESS FLAT CLEAR
70 1N CSC 1 .5 M GUAS FLAT CLEAR ,OLD
"78 IN CSC 3 7.5 GLASS CURVE CLEAR MOLD
70 1S8CSC 3 2-8 GLASS CURVE CLEAR
78 IN CSC 1 8.2 GLASS FLAT BLUE
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ITOLE C-!'
3MS474 ARTIFACTS

St E ,IT I CT •7_______________

78 198 CSC 1 3.3 GLASS CLRVE BLUE
78 IN CSC 1 2. I GLASS CURVE BRO4. Ml*Z
78 108 CSC 1 18.3 SLASS BASE CLEAR Em3SOSS MCLD
78 185 CSC 1 9.6 GLASS CUVE CLEAR MOLD
78 108CSC 1 1.6 GLASS CJWRE CLEAR
78 105 CSC 2 6.1 ,ETAL FERS ,EOBJ
78 !0 CSC I 2•4.7 UR4 CNC
75 95 CSC 9 14.5 GLASS CURVE CLEAR
75 95 CSC 3 7.1 GLASS ,-LAT C.-EAR
75 95 CSC 1 1.8 GLASS COE, B .s.
75 95 CSC 3 18.L3 KFAL IETcDj
is75 95 CSC 2 35.3 ,EL •IRE
75 188 1 82.7 U.R, PEBL QZIT
75 10 1 15.0 CL Pa- T ESTED CRT
75 100 CSC 1 2.2 ,.GLASS CUNVE BROM
75 108 CSC 1 3.7 LASS CRVE 9 R-UNN 4=
75 IN CSC 6 6.7 ,ET. FELS :
75 I0 CSC 1 8.6 PETAL "uiRE
75 140CSC 4 6.4 GLASS FLAT CLEE AR
75 100 CSC 5 8.8 GLASS CURVE CLEAR
75 1. CSC 1 7.3 GLASS ,Ri. MOLD CLEAR
75 18 CSC 1 52.6 GLASS OBASE CLEAR D M,"AlR SBASAL
88 95 CSC 4 18.2 GLASS CUE CLEAR
8e 95 mC 1 4.9 aLAS BN.C'( CLMAR PAINT
88 95 CSC 2 4.8 GLASS CURVE BROW.
80 95 CSC I1 14.5 METAL vlL 

rBJ

W 95 CSC 1 4.4 METAL STAPLEI
as 95 mCS 1 8.9 PEA 4iIRE
, 895 CsC 1 5.2 NIST GRAP4 STCOR
88 95 CSC 1 3.8 URM CRT

as1N 1 8.2 UR. PEBL
88 1o CSC 1 1.2 META FERS
80 1 CSC 1 .L 5 TNh PLAST
88 1INCSC 2 3.4 GLASS CURVE C.EAR VOLD
H8 IN CSC 1 4.1 GLASS BBASE CLEMI RSB
88 10 CSC 3 3.7 GLASS CUR:VE CLEAR
as 1in CSc 1 2.8 GLASS CORVE CLEAR -M'1OSS MOLD
as in CSC 1 10.2 LaSS CURM LGRN4 !MflL
8 185 CSC 11 Z7.2 GLASS C.RVE CLEAR
8I 105 CSC 3 2.4 GLASS FLAT CLEAR
88 105 CSC 1 38.8 GLASS BNE, CLEAR SLIP CROIN
88 185 CSC 1 14.4 GLASS CUrE LGN
8m 15 CsC 2 8.9 GLaSS 411
8 105 CSC 7 5.4 ME, -ERS ,ETOB3

88 185CSC 2 15.4 METAL NAIL
85 95CSC 2 26.7 GLASS SQLIAREC lEARq
as 95 CEC 1 1. GLASS CURVE LBLL.'
8 95 CSC 4 5.5 ,ETA METOB,
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TABLE C-10
3YS474 ARTIFACTS

85 95 CSC 1 1.6 FOSSI IND
85 95 cSc 1 1.6 SYN PkLwT 70Y
85 1.0 CSC 1 2.0 GLASS CURVE .iL (
85 10 CSC 1 2.8 GLASS CURVE CLEAR • OLD
85 IN CS 1 0.4 LASS FLAT CLEAR
85 100 CSC 4 5.8 GLASS CLRVE ClEAR
85 IN CSC 1 1.4 GLASS CURVE L LL

85 15% CSC 1 1.2 GL.ASS BBAS-: LGR.4
85 1. NCSC 2 2.9 GLASS CORVE 3KNN
85 !N CMC 9 7.8 METAL FCERS
85 10 CSC 5.5 FOSSI SHL\
a5 100 1 0.3 URl CANC
85100 2 5.6 URN LS
85 180 3 4.7 L,, CRT
85 105 CSC 1 3.6 EARTH '-HiTE RIM LEC.
85 10• CSC 1 1.4 EARTýh ýiTE BODY ý,lC5

85 105 MC 1 7.Z GIASS BASE CLEAR RSB
85 1.05CSC 2 8.4 fAjASS ~ 'A1.D M .LA~
85 105 CSC 5 13.0 3LASS CURVE BROA
85 105 CSC 4 16.4 GLASS CLRVE GR-EN
85 10 CSC 15 32.0 MLA CURVE CLEAR
85 185 CSC 3.8 ?TAIL FERS ,E 7.'BJ
85 105CSC 1 8.5 FOSSI IND
85 195CMC 1 8.3 GLASS TABLE LGRN PRESS
98 95 CSC 1 0.7 GLASS CUPRt CLEAR
90 95 MCC 2 4.0 GLASS FLAT a' l,
9g 95 CSC 1 1.2 GLASS CURVE CLEAR .400D
90 95 C 1 3.9 GLASS JR!N C.ER
98 95 CSC 2 3.5 GLASS CURVE B%.,4 MOLD
98 95 CSC 1 1.0 EARTH ;ITE
92 95 CSC 1 0.7 EARTH GLAZE YELLU
91 95 mC 2 14.6 METAL 'AIL
99 95 MC 1. 6.2 MEA STAPLE

995 CSC 2 11.1 PET7AL VrEw.lD
9 95 mC 1 1.0 U. CRT
98 In0 C ! 1.0 GLASS FLAT CLEAR
98 1 CSC 1 3.7 GLASS CURVE CLEAR
9 1.0 CSC 1. 1.2 PORCE FIG oHl1E. UQEC
98 !N0 CSC 5 3.8 VETAL 07B i
98 IN CSC 1 33.2 BRIM(
92 100 1 36.5 - P3L TEQT`ED CRT
5% 185CSC 1 8.3 GLASS CURVE aCEAR
92 105 CSC 2 19.3 GLASS FLAT CLEAR
98 105 1 1.0 CL SHAT CRT
90 105 1 1.8 UR! i PSL CRT
98 105CSC 12 6.5 ,TAL FERS rTDBJ
98 105 CSC 536.3 ,.ETAL AXHEAD
98 1o5 CSC 1 1.5 .ETAL WIRE
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95 95 CSC 1 157 bKi.
95 95 1 2. uR.4 PEi.
S5 95 CSZ 2 .4 KASS clv! C-7~ *C,.Z
95 95 ýX 1 1.5 GLSS R ~~rt
S5 ý5 csc . .6 LAS~S LWVE LIN
95 95 csc 6 5.3 GLSS CM u I

16 csc 10.6 UA.S CLEP'A
595C 15 2. I L4 LX X2) NI Lf
.5 95 cSc i 3.6 !C k. FP
95 IN CSC 2 6.9 6GLAS U; LE

95 :~Sz 6 4~.4 GLS 2 i
95 a:~SC 1 4.4 MIRN 2
55 C 1 3.3 Fi EK$~ M~ST
95 Js0 1 11.9 Cm is B7~
95 A0CZ 10 L 3 OE

495 a SICX I O.S syi:.s

95 Mt 2 51.3 NT
95 '105 CSC 2 4.1 kASS cAVWE CUP
95 :05 cs 2.4 k~sS
95 05 CSC I 0.9 SYN PkAT MOY
95 :05 csc SY L.3 SM

11 65CGC 3 4.8 Gt) Li LA
IN0 63 Ix 2.9 alASS
M ~65 CSC 3 111.2 I~-kr7i
:H 70 CSC 3 4.0 aL~z F. Ali
IN070 cGc I Ua kA r.6v: Lsb
18 70 CSC .1 L.5 &LASS Clwl LZ
IN 70 CSC 1. L.4 EAFl~i w::914 V-1
1N070 CSC 4 5.9 PCA FUS 11131
10070 CSC 1 L.2 FrMS SAINJ w
IN075 CSC 2 1.3 %CTk Kt
IN075 1 3. LR4 PE..IN 75 CSC 1 !7.3 mS 7&BPZE CUAR WAX'AR Elvl3s
IN075 C 3 3.0 GLASS ILME tUAR
1M075 rcC 0.7 V~ 5 GURW DiM ~ UA
11 00 CGE 1 1.4 S'(NýA
100w ~Cs 1 4.4 U..ss VD
W000 ~CSC 2.4 EAT 17 ITE WCDY 6.fe-:

1IN asC~ 1 0.3 WTL C.o
1008U CSC I 0.9 F "S4

I08 1 l tLqv. D
1N085 MC 2 !.4 k=~ =-M. a-cp
108 85 MC I L.9 R.JM :6V SFEN
IBIO CSC I 2.8 kw4L9E M
100t 33 1s Ls 6LZS Mg sq OL t-o
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iALE C-10
2,S474 ATRIFCTS

N £ ;LNITt CT eT
m 085 CSC 3 4.6 MErAL, FEERS
It9 o5 a 4.2 'RM CRT
IN00 CSC 6 8.7 GLUS CURVE CLRO
10 96 CSC 2 3.2 GOSS C..RVE BROA
!H 91CSC 21 112MEA FEERS

90 1 5.3 1. URq, CRT
I1N 95 CS 4 91 GLASS VURVT CURP
IN 9• CSC 1 17.2 GLASS FLA' LKI
.0 95 CSC '1 2. 2 EART4 6H TE ME:
1 K .• C 1 5.7 ESrh 6.!T- fL:
u 35 CSC 6 a. PST• F:.RS
31a 95 1 2.7 R C•F .
i0 N C 2 4.3 GSS CLINE CLEAR

in !1 CSC 3 t 6 BLASS ,LAT
I1aItoCSC 1 9.9 GLSS F,+s:-
101 I1 t c 2 4.1 GLASS CLRV .MCLD
to IN CSC 1 .a8 GL.ASS CURV BR:9013 W .~ u 8.4 GLASS FLA7 FXCST

IN1.09 Cz 1 6.4 SYN'?E
!ti 195 CSC 7 13.2 6JSS CLvE CýUP
mN 185 CSC 5 10.5 p ASS CURVE B~O'

N1.85 CSC 1 3. a GLASS C~ l,
I 1~185 SC 1 3.1 GLASS FLAT GlE.'
IN195 CSC 1 48.5 SLAMS BS RSB
~N.6' 5 CSC 1 2.: EARTH iV.IE BOD LAOEC

I r 1.15 CqC 912.0 5 R!
10 '85 CSC L L5 SYN P..AST CCýB
1b3 125 CSC a 18.3 GLASS CUMV CLAR
11O135 CSC 2 6.4 GLASS CJ, VM CmskT
'01U105CSO 2 !137 GL=S FLAT CLEAR
.19 '05 CSC 2 27.9 GLArS KAS-- CLZAR B
.1 185 Cm 1 1.1a GLASS FLAT PRC,
Ito m0 CSC 1 4.2 EA~T W4TE BODY u\DE"
In 1.05 CS6. 1 3.6 ZARTH wHITE 1IM 'QE:
1Cil 195 CSC 6.7 l ~ FES O)
In Iss CcC 2 1.8 Ft1 Is ND
iIn 1 I 1 31.6 URM C~kA LS

1991119MC I L 5 SY4 PJIST BUTTON
I0 119 CSC 1 2.2 EARh H IIE BODY
IN if6 MC 3 1.2.2 ELX- S Clv-' 1- c CL A.;

4'I .1 ic~ 4 14.3 GLASS CULRE CLEAR
1t9 1.1 CSC 5 .8. GLASS Fý4 CLE-Al
in !19 Cc 1 L GLASS CLEAR
IN !110 MC 3 12.3 GLASS C -I -W BRcm u.l
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TPAL. C-IS
3IMS474 flRTIFACTS

,h E UNI CT WT

!N Ili CSC 1 2.1 6GSS CURVE CLBALT
38 Il8 CSC 3 77.2 METAL FES ,EC3
I a011 2 1.4 UiM CANC
a 11l CSC 1 1.4 FCSSI IND
IN 11$ 3 35.9 URN PM CqT
18 Ill 1 4.1 AM UOD
10 115 CSC 7 23.7 i6 CURVE CLEAR
!03 115 CSC 2 5.2 GLSS FLAT CLEAR
IN .15 CSC 1 7.2 GLASS :AR M I1Li *MLD
M81 115 ES& 1 8.2 GLPSS ý D MILK
.12 115 CSC I 0.7 E•1 hIiE B CODY JNDEC

SV!5 CSC 1 1.3 ENTý il" RqM .--•T
1 w c1! Sc I &.6 ýF,• BRASS ,•I*
190 15 CSC 1 492.8 - ERS C'.-A
I I5 104SC 1 8.3 GLASS BASEC W "
Ill 115 6.0 . Tm .,AL ,ER. M,7CBD
1" 10 CSc 3 5.1 GLASS CURVE CLNI
,s I.1 CS 1 1.6 6LASS CURVE TrCYN
11n:1 M 2 5.3 . LMS FUT BRO
3,0 121 CSC 1. 18..4 GUMS eAsE CLEAR

10 123 MSC 1 2.8 POCE T U
IN120 2 CSC, 1 3.5 EARTH WHITE RIM UNDE:
its I" cS 1.7 18.5 6LASS CLRVE CUPR
105 too CSC 1 1.8 GLASS FIAT CLE-AR
305 NSC 1 2.1 RA~S RIMN CL l
105 1 N CSC 1 14.1 GLSS sut
'05 MCSC I L.7 GLSS CURVE t 4
105 IftCSC 1 2.3 METAL 9CAP I ST
105 121 CSC 1 3.6 SYN M..ST
305 IN CS 7 111.0 METAL 1-MBJO
!5INS1C5C 1 L 6 .8~ 1!7L NIL DATMfR
.15 '00CSC 1 .7 FOSSI INo
1.5101 MCSC f1 I.1 ýR CANC
.05 1W CSC 3 10.4 U ~ CR!
105 1.5 CZ 4 12.a 6, UYSRV CLEMR
.05 e'MCSC 4 3.1. GLASS FLAT CLEAR
"M '05 MC 1 2. E CURVcE UPE~ MO
185105 OCSC 0.7 .1 Wm KL
its 105 CS a 107 M T ýRS TCEJ
18105 18 2. UR C* CRT FC
V15 4scSC 1 WI.8P I KRS STNJE DECCR
.15 15 EC~ 1 10.3 PEP4 4RE ccn" ONAIL
1.05 IlesCSc V . ETAL AL1E pr, M.,
M105I0CSc 1 L.9 S'tN RIAT TOY
X~ Ill MC 1 3.7 PORCE TABLF
.95 I1i CS. 1 2.8 EA;T4 TRA C ILLE
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TABLE. C-10
SMS474 ART IFCTS

N ENIT 4 CT Z1
105 Ili CSC 4 23.8 EARTSh WriT E RIM uND" .
1.5 1. CSC 2 9.8 EARTH T'E 1.1 'AD'"
105 110 CSC 2 3.2 EARTH WITE BODY lU.DE:
135 110 CSC 1 6.8 GLASS CURVE ,1IL, DEZ AL
105 !19 CSC I 2.9 GLASS L.ID P.!i
Its I1s S 1 2.2 GLASS CURVE M ,:i(
1 110 CSC 1 0.8 GLA CURVE PAINT

I'sIl CSC 1 0.3 GLASS FRCST
15 10C SC 1 0.6 GLASS FLAT CLEAR
105 110 CSC I 5.1 GLASS .111M 011 DL T",EA MALT
.125 1Ci 1 11.1 LASS .'TASE MOLD CEAT
115 110 CSC 3 11.2 GLASS CURVE C•s A
05 111CSC I 52.7 GLASS BASE SBASAL LGN
105 111 Cme 1 1.4.0 GLASS '114 O 'aL,;E ThREPO
s 110 CSC 1 3.5 GLASS CURVE BRCW

!35 I10 CSC 1 37.9 GLASS BASE REB CLEAR
105 10 CSC 1 8.6 GLASS BASE CLEAR .i,
1W 11 CSC 3 6.4 GLASS CORVE m CC. :AR
105 !18CSC 12 56.2 GLASS CURV CLEA

I 10ra18CSC 2 2.5 MrSSI I4
11 10 CSC 7 14.1 GLASS CURVE
110l1IMCV 1 5.2 GLASS CURVE .D
110.18 CSC 2 6. I EAS 'kh ITEE
110 IN CSC 1 0.5 EA,, 9IITE K.IYLE
1IO10M CSC I 0.1 EARTH hITEE TS,.S
l 10IN • 1 27.5 GLASS BAF- BX-•,4
il !00 CSC 1 0.5 GS CURVE. BROMN
110 180 M 1 0.9 GLASS CURVE MILK 1,;I-"EN
110 too CSC 1 0.9 SYN PLAST
110 IN SC 2 1.5 C.A M•,J
110N CSC 2 24.1 URI CRT
li 1i5 CSC 1 8.4 UIR4 L,
110 !05 CSC 3 3.8 GLASS CURVE CLEAR
i10 105 mc 2 1.0 GLASS FLAT CLEAR
110105 CSC 2 2.4 GLASS CLIME -.CAR NOLf
110185 I C 1 1.4 GAS CURVE CLEAR E.M S
110 105 CSC 1 5.5 Ga RIM TABLE LGRN MI'( MDLD
lie!85CSC 1 2.0 GLASS E C RUOWN ,OLD
110 I5CSC 4 4.7 GLASS CURVE qRO1N 4 GLD W BCSS
11 5 CSC 1 0.8 Gaf'. BASE G.J4
IIl 15CSC 1 3.9 GLASS L.RN PESS
11 105 SC 1 0L 1 FLOR CARC
11015 CSC 1 2.6 EARIH WITE MEC
110 105 CSC 1 0.6 ERTH hITh DEC..
11 105CSC 4 3.7 ,ETL FERS ,ý,OBJ
Ill 105 CSC 1 7.3 P.AL WIRE SIL
11I 5 C 1 0.5 SYN PLAST
1it 105 CSC 2 4.8 EARTH WITE BODY .44 kLZ
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TABLE C-10
MS474 RTIFAC'TS

N E LITI _CT WT
18 Il11 •SC I a.9 S'N LINM
I1 ill CSC 8.8 rARTH REUAR
119 !I csc I 5.2 EARWh 7 T E RIM LkEC
1 ill cMC 2 7.9 EARTH i!I.E RIM frOGL

118 11. MSC 1 3.6 EART4 UkITE DE.oL
118 Il CSC 8 28.8 GLASS CU V- CLEAR
118 1. •SC 3 5.5 GLASS CIVJE KLD CLEAR
118 110 CSC 3 7.8 GLASS PLAT CLEAR
118 10 CSC 2 0.7 GLASS CURVE GREE
18i8ilCSC 1 2.8 GLASS C.;VE JLZ
118 118 S 1 8.4 GLASS CURUE *.I-
118 Ill CSC 3 22.I11 TA F-EnS ~V B.

!11 118 1 3.9 URM C-.N CRT
.15 I1 CSC 7 13.5 GLASS CURVE CLEAR
1!5 Ii mC 5 6.2 GLASS FLAT CLEAR
115 8CSC I . 5.5 GLASS .0RIM GtEN
115 in CSC 1. 5.19 BLUSS BRIM s. IZREIN
1.15 M CSC 1 1.3 6LAS3 CURVE GEEN
115 188 MC 6 7.5 GLASS CLIVE B•RGN
.15 1.8 CSC 1 8.6 GLASS CVE mm ITE 11-
115 108 CSC 1 2.6 GLASS IMD M GSS
15 !1 CSC 2 1.7 EARTH ýIITc

115 1.0 CSC 1 8.8 SYN PLAST GR=--N
115 IN CSC 8 18.5 METALI METOBJ
M I"8CSC 1 5.1! Mr. AL NI L
1IS111 CSC 1 13.1 METP. ALUO
115 18n 8 113.1 ULI CRT
:115 1n 1 15.7 C. PR- TESTED Cir
115 l-l CSC 1 1.4 GLASS CURVE - ROWN MOLD
1151905 CSC 7 ?- 8 POTL FERS Mr.TCBJ
!.,5 1915 MSC 2 1.3.2 METAL. h~IL wIRE CCM'.N
115 1.5 CSC 1 1.9 GLASS FLAT CLEAR
115 .05 CSC 1 1.5 GLASS ýZ -C CLEAR I U,
115 !95 CSC 1 5.4 GLAc CLRvE CLEP
V15 1.95 mC 2 28.8 6'LATs rJ•MI GREMI4
115 195 CSC 1 7.5 GLASS M8ASE CLEAR VDLD
115 11 me 2 1.5 SYN PLt.PT
115 1ISI CSC 3 9.4 GLASS CURVE CLEAR
115 11l MSC I 269 STM ABEL
115 11$ CSC 1 4.8 PEA F' RS M"'!G ORE %AIL.
115 113 CSC 1 15.2 %ET .A w
115 11isCSC 1 5.8 PEA ET*ju
115 11 CSC 1 1.8 FOI !ND
121 1U CSC 1 7.2 EAR7Pi WITE BODY TM, LIE
12t IN MC 1 4.3 EAR'.M 6iIiE RI 1. VLD
12 IN CSC 3.8 EARTH WHITE RIM RT,.T RM "LD
13 10 MC 1 2.6 EARTM klT'E BODY Lst-,
129 CSC 1 8.6 E RT 4 I.1TE R*M .6O.
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TABLE C-10
1.OS474 ART'7ATs

U4 E IT iCT, WT_ _ _ _ _ _

.29 1N CSC 5 13.0 RL•SS P.AT CLEAR
129 18 CSC 26 34.4 ELMS CUR~VE CLEA
129I1 CSC 2 6.8 GLASS CURVE BLUE
128 IN CS 4 8.2 &iS CWVE BROW4
12 Im 3 33.2 URIM CRT
128181 CSN M 32.5 ELO£ISS BBS. UNDEC SBfSiL GRl--• 4gRCO I
Log In CSC 1 18.2 PiSS BBASE LDEC SBASA. CLEAR
!2; I88 CSC 4 1111.1 WUCA F
12IN1N CSC 1 1.2 SYN PLAST TABLE
12C 1N 1 3.6 AN•

1291czC 8 4.2 IVA FFERS !MTCBJ
29 1' MC 13 21.9 GLASS CURVE CLE:R

129 111 CSC 4 6.L4 LASS FLAT CLEAR
129 III SSC 1 2.8 S.ASS CLRVE GREEN
129 111 CSC I 1.e Ps1 CLEAR . D9
129 1.10 CSC 1 2.1 GLASS CURVE BRC1U
1.1081.19CSC 5 16.8 GLASS CLRVE B RC d4 VLD
1.29 111 mSC 2 8.6 GLASS BBAL CLEAR Eý.OSS NMfLI RSB
I a .i6 CSC 7.7 GLASS .VELA C-CAR TýREA'D SLIP
120 i1l CC 1 4.9 GLSS VkEC!K TýRAD CLEAR
12% 11CSC 1 2.1 GLASS CJ.E CEAR 9 EMBOSS
12i 111 MC 1 .3 a GLASS 8ASE -YOSS ".RN
129 11 CSC 2 8 GLA. RIM MOLD Um ,
120 1.1 CSC 1 1.7 GLASS LIB 4.Ui
129 '19 CSC 8 7.9 PET. AL %KT.,•
129 111 SC 1 3.5 METAL• AIL rC.¶,lNI
129 I1l0SC 2 1.4 L ,FERS
1291 1 MC 1 2.2 FDSI TAR,
129 i19 CSC 1 1.3 FARTh, WH IT E JEC
IN 110 MC 1 14.4 EARTH 1IýH!TE #&.D
129 l1i CSC I 1.2 SM LISM
1 1.11 CSC 1 .9. SYN lAST

1,5 1 N CC 17 1.7.4 GLAS CURE Ci.EEAR
125 INCSC 3 4.6 SLASS RAT U, 4
12S 10 CSC 2 4.2 GLASS CURVE MOLD C;=AR
125 1 CSC 1 6.1 GLASS CRVE DGRIN
125 IN CSC 3 3.8 GLASS CURVE BRO
I251 in SC 1 1.1 EAR1. kITE
125 10C 1 3.5 METAL WICE NIL
12 188 CSC 1 1.8 STh P'JAST BCAP
1?5 lee cm 18 9.1 PETAL MET• J
12 1in CS 1 1.9 6Th RUBBER
125 1in 12 286.9 URM CRT
125 108 CST 2 2.5 11L .AL Em
125 105 CSC 1 3.2 EARTH WRITE RIM UNDEC
125 !15 MC 1 1.3 ERTI WHT XI *c ,• ,CG YELLOý
125 195 CSC 1 7.6 GLASS IN.Cý CLEAR Mr.D ST7CPE S%.
12 1.85 CsC 1 13.4 gmAS BASE CLEAR MOLD
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TABL.E C-li

24S474 ART"FACT

_ _4 _NIT8#_CT W _'T
12 1.5S 5 83.8 GLASS CLRV CLEAR MIL.

125105 CSC 1 14. GLASS BASE CLEAR RSB
125 18r CSC 8 86.9 LASS CORVE CLEAR
125 1.0CSC 13 6014 DLS CLAT =,LEA.R
125 105CSC 1 10.3 GLASS CURVE MOLD BRY.i
.25 125 CSC 1 1.7 GLASS CURVE L,.BL
125 !05 MC 6 5.1. METAL qERS Mf
125 105 CSC 2 55.1 BRICK
125 105 1 0.4 URM PEBL
125 10CSC 2 2.9 GLASS FUAT L

125 11.8 CS ? 14.2 GLASS CiLVE CLEAR
125 11. CSC 1 8.2 &AS CLEAR
125 11. CS6 3 7.8 SLASS CURVE CLEAR CLD
125 1.1 CM 1. 12.7 GLASS CURVE CLEAR PAINT
125 1180 CSC 1. 1.4.2 SLAGS BASE CLEAR
125 118CM I 13.3 GLPf35 BASE LGR4 moo
125 118 •C 1 7.5 GLASS BASE CLEAR E.MBS SBASAL
•25 118 CSC 1 62.2 GLASS -B0SE LOR 'R •-aOS RC RSB

125 I ICSC 1 5.3 GLASS CJi-J BROWNi
125 118 CSC 1 4.2 GLASS CILVE BRUN MOLD
125• !CSC 3 2.! E'T0A L A.LM *TOCBJ
12! 111CC 2 3.5 •METL FERS VET.OBJ
12 I8SC 1 22.1 VEAL I.- IR
125I•18CSC 2 4.3 EARTH WPiM UNDEC
12I5 1 CSC 8 .7 URM CA-C
125 111CSC 1. 8. OHIST WOD
138 M MC 5 7.4 RLASS CRV•E LLEAR
138 IN c: 1 13.8 GLASS AE CLEAR
13 108CSL 1 13.2 EARTH WHITE BODY LUMEC
130 IN CSC 3 13.8 WI1
138 18 CSC 1 1.2 GLASS FLAT CLEAR
138 105CSC 3 5.2 GLASS CURVE :.LýAR
138 05 CSC 1 19.6 GLASS SLQARE BOTT'L•. CLEA
1302 CSC I 16.9 GLASS BASE W CLEAR PARCO, SBAS
1381• 5 CC 1 3.1 GLASS CLRVE I .LEAR CE.9SS
138 105 CS 1 2.6 GLASS CURVE -CEAR MLD
1381895 SC 1 4.7 EARTH WiTIS MiL
131 195CC 1 2.6 SYI PLAST SCA
138 118 MC 4 5.9 GLASS FLAT ALEUN
131 III CSC 7 19.2 GLASS CURME CLEAR
131 111 CSC 4 7.8 GLASS CURVE CLEAR OLD
138 111 CSC 1 6.8 GLASS BASE CLEAR MOLD MBoss
138 111 CSC 1 1.9 GLASS MME MD
138 118 CSC 1 2.2 GLASS SCUARE CLEAR EMBOSS
131 111 MC I M.4 GLASS CRVE BROA wal l
138 11CSC 1 4.1 GLASS 'LI'D muLD M!L.
138 WIMC 2 11, 1. EAR-h *rtE
13 1.18 1 39.2 UPRN M ZlIT
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TABLE C-18

3M.S474 ARTIFACTS

.4 UNITI4 C' WT____ ______
138 Us CSC 1 2.9 ?FAkFR WR
138 11. CSC 3 31.8 ME AL FSS E-O0BJ
138 118 1 1.9 URM CK
138 118 1 8.3 POT BODYG SAND
138 111 CSC 4 14.2 ANIN ,O?
138 .18 CSC 1 2.6 FOSSI IND

GENE 1 36.8 Gass M~CKC GREN S LITP 7,1 AD
GE. 1 1.9 EARTh HADLE BLUE

1 102.2 URN CRT
11 !M 1 4 7.1 GLASS CURVE CLEA3
IX 1 1 1 5.2 &LASS SJARE CULE
IXIM 1. 1 1.3 GLASS CUVE CLEAR •
IXIM I 1 7.3 BUSS RIM CLEcA 4.00
1 I4 1 2 9.2 GLASS BASE EM~BOSS CLEAR
1XI 1 2 8.3 P-TAL FES Et L CSN U IREE
I.%.. 1 4 4.3 MET AL FES
IX.14 1 1.7 UM C.0*3 CA.
IXIM 1 5 26.8 R!, ID
IXI•,I 1 2.5 UR, C0-.V CRT FC
IX-.M. 1 3.2 (LASS BASE CLP
XhI. 1 8 5.7 LASS CUVE CLEAR

HIN I L I. CL. P.. CT
IXIN 16 121MTL FERS
IX1.14 1 1 1.2L IUN M? AIC
314 1 1 6. S"N RIAS, I Q
.111t 1 1 8.2 BRIU-
111 1 3 8.4 GLASS FLAT LS.N

111N41 1 6 .1 GLASS CURVE CLEAR ?!L.
1XIM 1 5 10.2 GLASS CURVE CLAR
hX!.I 1 1 4.7 GLASS ,.LT CL-AR

IXIM 1 1 8.9 GLASS MID MU.I
11114 1 1 4.6 VETALI SUrM14
I11M 1 1 14.7 METAL NAIL
11IM4 I 8 12.5 METAL

Number of artifacts in wintout: 514
I of artifacts excluded *y security rating: a

Output completed: 16Apr87 5:20
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T.LE C-11 36474 A IFACTS FRO TEST 4l1T BY DO:TH

,_N_.E__IiTI TOP 9OT, CT TWT
--)S0 a 474

IMI1.0 18.0S 1 7.3 AS RNI CLEAM M
IX)1 1 1.09 L8.0 2 9.2 GLSS AE Cs= Cu
IXIII L.OS 180. 1 1.3 SS CURVE CLEAR ?MD
IXII 1 1.0 18.8 4 7.1 aSS CMV. CLE M
IXIM I 1.08 18. 1 5.2 MM S.UAIRE aEAR
111hM 8N.2 9.0S, 5 2O.8 URM

11 1 18.00 1 28.5 U%4M . Q~{ CT FC
*1X-H11 1LOO I 1. 7 LIM CMW C

1XTI 1 1.08 3.00 2 8.3 ,TA: FERS ,MIL M•,6 WIRE
111A 11.80 I.8 4 4.3 VL FMRS

CT 22.0M 2.208 71.08
'T 91.78 9.178 273.78

N4 a 3674
-) BDEPTwNLl

!X1N I I&. 2L. 0 1 81 C. FLA CRT
X19 I IL.V 2L8.8 8 5.7 GLASS CURVE. UE
M IM I ILOO 28.0 1 3.2 SLAMS MAE DCLAR

111% 1IL.09 2L.Of 1 2.8 URM ON8 CM*C
XI.M I MO,0 2L8, 6 12.1 METAL PFERS

111 •i M OI 28.28 I L.2 SYN PLASr mt

CT 18.O 3. 89.0
UT 293a 4um 38308

SMO 36474
--) EPH. z 38

HIM 1 28,S 38.08 5 10.2 GM CURV CLEWAR
IM1• 12.00 38.08 1 4.7 amSS PE.T CEAR
IXll120.64 38.08 1 1.9 MM P.ID YeLA
1XIMI 2L• L. 8 3 8.4 GLMS FLAT LSM
IXINI 28LG ILO I 6.I M CUSVE CLEAR %D
IXIl I 2L88 38L.0 1 14.7 i'L. NAIL
111. 1 2.0 38.08 8 12.5 PETAL
IXlN 1 21S. 38,8 1 4.6 PETAL T.
H1IM 1 2.0O 3MOO 1 8.2 BRICK

Variable: Subtotal: Near: Ru.ming total:
CT 2M.8 2.44A 111.0
WT 7X.38 7.811 373.38
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': EC-12
3MS473 ARTIFACTS

_N E.._ITCt-_, WT
37 94 1 1.5 1OT BODY PLA.NSiAND
58 85 6.2 CL r".A CRT
50 95 2 1.6 POT BODYFI, P.A!%
55 95 1 0.1 UR, Cim'. CRT FC
60 95 1 1.7 CL. RA DECORT CRT
65 95 L.1 .. FLA DECORT CRT
85 95 CSC 5.8 EAqRT* WITE- NDEC
85 95 CSC I 12.9 SM\E BRSBRS
85 95CSC 1 6.7 GLASS FAT CLEAR
85 95 CSC 1 0.7 &LP.0 C.IE CLE

*0 9 68 CSC 2 CU1SLSS
98 65 CSC 5 27.1 SUMS CURVE CUPAR
90 65 CSC 129.2 LASS JBASE CUPAR
98 65 CSC L 3 GLASS BBASE LGRN 4 ARPAR
98 65 Csc 1. 2.6 MIST 6RArN BATCOR
99 65 CSC 1 6a. 8 METAL F=RS METOBJ
.6 65 CSC 1 4.2 EA~RTH WHT

65 CSC 1 8.2 GLASS OtASE CLEAR D ýKSS
90 75 CS I .5 GLASS FAT C..EAR
98 75 CSC 1 1.2 GAS C2RV E CLER
98 75 CSC 1 1.8 04iST ,RAW BATCOR
95875 CSC 1 3.1 FOSSI
0 75 1 0.9 POT BODY PLAIN sel.
90 75 1 L.3 URM PE
98 80 CSC 1 14.4 EARTH WHITE RIM MOU DECAL
9686 CSC 1 L.6 EARH WHITE
9g Be CSc 1 9.1 aLmSS BASE aR PRESS
s8oas 1 .L9 GLASS "EC,' SLIP ThREAD
90 88 CSC 1 2.3 GLASS CURVE CL.AR *OLD
9u 8A CSC 1 1.2 RLAS CRVE CLEAR
9 88 CSC 1 .4 GLASS R.AT CLEAR
90 8 CSC 1 1.9 RLASS 7LAT LGRN
99 88 CSC 1 2.2 OIST GRAPH BATCDR
98 8 CS I 1 8.6 SY. RUBBER
9E 81 CSC 2 317 P F:.RS

8 8 c 2 1.2 METAL WIRE
9 85CSC 2 6.8 GLASS FLAT CLEAR
95 85 CSC 5 GLASS CURVE CLEAR
90 85 CSC 1.5 GLASS CURV.E LSI

85 CSC I 5.5 aSS CURVE- KLD PNK
9 85 CS C 1 23.4 LAS BASE CLEAR DBOSS
98 85 c 1 2.9 a HRIN CL:A•R
9@ 85 c 1 1.8 GLASS B ECi. CLEAR
98 85 CSC 1 5.0 CLASS CURiVE CUP OOLD
N 85 CSC I 12.1GLMS 0.JR'. COBALT

&3S CSC 1 1.1 EARTI WHITE
98 85 CSC 1 9.5 EARTH W. IT RIM DECAL
90 85 CSC 2 3.8 EAqTh WHITE RIM
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TALE C-12
IMS473 APTIFACTS

N £ UNIT# CT WT
9 85 CSc I 1.,8 PECE NDEC
.0 98 CSC 2 1.8 Gl.ASS FLAT CLEAR

90 98 CSC 1 12.6 GLASS BBASE CLER
so 99 CEC ! .a GLASS CURVE LBkAE
.9 98 CSC 1 39.4 STLONE BRSSRS MARPAR
90 95 CSC I !.0 GLASS CURVE RIM r.LEAR
98 95 CSc 1 2.5 GLASS CuRlV MILA
98 95 1 1.1 PUT BODYFG
98 IN CSC 1 20.2 STONE RIM BRSBRS
.9 We C5c 2 6.3 GLASS CURVE CLEAR

1.8 18CSC 1 5.8 GLASES CORVE L514
912 lteCSC 1 !.3 PFA FERS
98 1I5CSc 1.8 GLASS COVE CLEAR
90 105 CSC 2 9.9 STD.,E ALDBRS
9 118 CSC 1. 7.4 GLASS CURVE CLEAR
90 110 CSC 1 7.6 GLASS CiUWE CLEAR
98 119 mc 1 12.2 GLASS PLATE PRESS PI:
90 14 CSC 1 16.2 STOD*E BRS.RS
9% 112 CSC 1 8.6 METAL FE--RS NAL
99 1189 1 m. . FL A C- RT
90 . C5S•M 7.4 GLASS DN.,• CL,' 1 TE EDQ.
99 115 CSC 1 3.5 maOTA
98 129 me . .2 GLASS CURVE CLEAR
99 125 CSC I F.5 EARTH W,4
9% 125 CSC 41.4 GLASS SEARE B01LE CLEAR
95 68 1 L.9 POT BODYF PLAIN SEL,.
95 fi 1 2.4 IN SWi MIN
95 68 246. 4URIM PNID M. 1.4
95 65 CSC 8.2 GLS J,%:Mi TRE-Am.
95 5 CSC 1 6.3 FOSSI m
95 78 CSC 1 1.8 GLASS FLAT CLEcAR
95 70 CSC 1 8.7 GLASS CURVE LL..Z
9! 79 CSC 1 8.3 ANIM
95 78 CSC 1 L.4 ,TAL F.ES
95 75 CSC 2 15.4 GLASS JRI, CLEAR SLIP
95 75 CSC 1 9.1. &M CURVE CLEAR PRSS
95 75 CSC 4 17.1 &LA.S CRVE CLEAR
95 75 CSC 1 2.0 GLASS FLAT CLEAR
95 75 CSC 1 13.8 GLASS CUR.E CcBW..T
95 75 C 36.8 rET•. FERS
95 75 CSC L .8 ,METAL A
95 75 CSC 1 1.2 BRICK FR
95 89 CSC 3 18.1 LAS CURVE CLEAR PRESS
95 89 CSC 8 25.6 LSS CURVE a
95 as CSC 1 1.2 km CURVE LG.4
95 98 CSC 1 3.1 GLASS FL.AT CLEAR
95 88 CSC £ 9.8 GLASS RNECN THREA"
95 86 CSC 1 3.3 CHIST GRAN BATCOR
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TABLE C-12
3M,473 ARTIF.rS

_N E NLITI_CT W7
95 8 CSC 1 7.2 KORTA
95 8a CS: 22.4 MET.L FERS
95 8 1 0.9 POT BODY PL.AIN SHLL
95 8 CSC 1 3.4 FOSSi
95 85 CSC I 43.4G&ASS BASE CLEAR RSB E.BMS.
95 85 CSC 1 23.5 BLASS BASE LAV RSB MAX AR £EBOSS
95 85 CSC 1 24.2 BLASS BASE CLEAR 3SB
95 85 CSC 8 37.3 RPM CURVE CLEAR
95 85 CSC 1 7.7 RLSS JECK THREAD
95 85 CSC 2 5.4 GLASS FLAT CLEAR

9585 aS I 7. ' GLASS CURVE M&ýD
95 8.5 CSC 1 23.3 LASS CLVE 6REE PRESS
95 5 CSC I 53.5 GLASS BL .IiLA
95 85 CSC 1 13 GLaS MLID M iLK%
95 85CSC 1 6.7 STLCE EBASE ALBBRS
95 85 CSC 3 21.2 FOSSI
95 85 1 3.7 CL FLA DEECORT CRT
95 85 CS! 4 6.6 PETAL A.IL
95 85 CSC 3 31.8 METAL FERS
95 90 CSC 3 25.5 GLASS CURE CLEAq
95 9C ECC 1 5.9 PORCEZ TABLE DE'AL
95 9 1 13.40 PE. "iSSTED CRT
95 95 CSC 1 6.5 aLAS ,-LAT CLEAR
95 95 CSC 5.1 GLASS CLvE .:LE-W
95 95 CSC 5.2 MiA
951leeCSC 1 5.8 GLASS CUmV CI.EA
S5 INCSC 2 1.5 2LASS FLAT CLEAR
95 1n CSC 3.1 PETAL FERS
95 105C 1 36.M GLASS BASE LGRN
95 195 CSC 1 4.6 EARTH WHT.T
95 1.85Cme 4 'j. I ETAL FERS
95 11 1 1.2 CL FLA CRT
95 111 CSC 1 8.7 GLASS CUWVE BRUN
97 1912 X1M 1 3 68.8 STONE BRSBRS
18868 1 2-1 POT BODY PLAIN SAN
1N 79 CSC 1 9.3 BR!C F

1070 CSC 1 1.4 Wlk FERS WIRE NAIL
10878 CSC 1 1.8 TA FERS
1N 78 1 1.9 r- FL A CRT
100 75 CSC 1 2.6 GLASS CURVE CLEAR PRESS
18875 CSC 2.0 PETAL FERS
1. 80 CSC 22.9 PASS R!. CLEAR
1N880 MC 2 19.4 ALMSS JR1N CLEAR ThREAD
1J 88U CSC 7 46.4 GLACS CURVE CLEAR
103 88 CSC 4 23.8 GLASS rCU;RVE MOLD CLEAR
1.8a8B CSC 1 4.8 GLASS CUIRVE LGR!N PRESS
-I8 88 CSC 1 .7.5 GLASS M..CU ULL SSLR
1888W CXC 1 2.8 3LASS CUJRVE LBLLE
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3Y47 l- -:i2 *VS

.4 E NIT C7
N W ~c 4. GLSS LIR-- BLL- -VE/

133 3~4.1 1..m p

u E3 Csc 9 6.5 r S~ALS CRE L~E~ S

183 88 cmSC 14.23. LASS CJTSE aCLAR RS
12a888c me 4.7 GLA:7S CUIRVE MLKU
122858 MC 4t.84 UMEA P ER

:858 MC 9 6.5 1 PET LEE ER
in as CEC. 1. 5.86~JS CRVE LEA:E!
.30 85 cS 4 1 4 .5 GIABS CRVE m LEAR

:20 l5 CSC 1. 2.3 GLASS CORVE CLEARE

:22 N5CGC, 1. :.& .a I ýE

1 35 CS .5 GAS R:LLA

221. 1.3 cSc M 8. ULSS CURVE P.LEAR.

:22 !it CSnC 3.7 M'ETAL FER
3 V. POT BCDVFS I7N SAMD

I8IICS I 1. GAS MU PRESS

.221.25 1 .1.7 IUR? UW 6S
.37 118 1. 0.8 CL FLA '.'.T

SEX't 3 1.1. 1 eLAS CUV MOD ULEA
GEKE 3 8.7 &LASS CURVE CLEMR
0. E 1. 3.5 GOES6 SOLARE CLEAR
GecE 1 18.4 GLASS 20TULE CLECA9 EMSS
GENE 1 1.9 GLASS CLRNE p IV~
GENE 1 13 GLASS CURVE L5RN
SE\ i L 93 LASS CURVE COBALT
GECE 1. 235.5 DRIN{
OLNE 2 M93 EARTi ý imi.TE LNDEC
GENE 1. 2.0 EAR7h id.ITE RIM
02~ 1. 13.3 EARTH. W4ilt RIX 1PICED XEEN
Z.E 1 2.8 STOI W
iDEN 1 1.2 6YNilu PEBEI
GENE- 2 7.6 METAL. NAI

GEE 7 6, , %A rýRs
1 1.5 1w, m SL
1 192 UMN ChNK WIT
1 71.5 CL CORCE MDIR OZ IT
1 1.4 CL U.A CRT

i 1.8 POT BODYF SSAND WEA
1 8.8 POT BODYFS 6HL EA

GENE 1 2.8 GLASS CURVE C-CAR MOLD
MENE 0 .7 ST DLE

GoNE 3.3 STDCN ULoth
2 1.7 V- FLA %"0 CRT
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TPLE C-12
V$4Tl ARTI FACTS

E •IT )__CT AT________________

a 3.5 POT BODY PLAIN SM
. 3 W . PTBOMY PIN SiNuEL

6 .3 CL FA CRT
1 1.2 CL L4 CRT

0 8.3 -CL P.• CRT
1 0.3 POT BOMYFG SAND

0 8.4 CL FLA CRT
5 8.4 CL CIA CRT

: 8.1. CL "A Cl
1 5.7 CL FLA RLL CRT
2 1.3 POT FODYCG pijllý, SAI.)

ixim 1 2.8 META
IXN 1 1. t.4 C. F• CRT
xl.m 1 1 2.2 CL F•A DECORT C.T

IX: 1 8.2 CL FLA CRT

hu:er of artifacts in printout: 207
i of artifacts exchcec by ecurity rating. a

Output cempietec: l~pr87 5:20
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TAY.: C-!4
3S472 ARTIFACTS

'4 £_IT ICT WT
78 188CSC 2 1.9 BRICK
7115 CSC 1 U3 SHEL
78 1N CSC 4 21.5 BRICK
75 18CSC I 6.8 LASS CRVWE CL,-,A LD
75 IN CSC 2 276.7 BRIC
75 15 CSC 3 4.5 GLASS CURVE CLE
N 81 CSC 2 23.2 ASS FLAT CLEM
0 '. CSC 1 19L6 MRIN
8 Iu CSC 1 376.9 H.ITH Cur
M1 !0 CSC 1 1.6 EMAR? WP!TE RI*
U 15CSC 1 4.5 GLASS CURVE CLEAR
S 105 CSC 1 4.3 GLASS *!D 0IU

85 18 CbC 1 7.6 LASS CUM CLEAR WVLD
85 105 CSC 2 9.5 LASS CU.V: L04
85 5 CSC I V7 GLASS WRE 094
05 185CSC 1 8I 4 GLASS JRIM .LUEAR
9 I15 CSC 1 9.2 GLASS CURVE LELLE
U 15 CSC 2 2-7 GLASS FIAT CLEAR
95 10 CSC I U.3 GLASS FLAT L.LE
95 10 CSC 1 L.4 GLASS FLAT CLEAR
95 10 FEAT 1 12.1 GLASS PIM CLEAR
95 I5 CSC I L8 GLASS CUM CM .T
1058 CSC I L5 EARTH WHITE
10858 CSC I L I GLASS XqA 4IU{ ImuL
18o5 CSC 2 1.4 GSS CVE CLEAR
IN 5cSC 1 5.4 am .3A:5 MIU4 *ZD
1I05 CSC I 28.i METAL FEAS M-,
IN 18 CSC 1 1.6 EARTH WHITE
10865 CC 3 7.3 EARTH WHITE
IN 65 CSC 1 15.9 GLASS CURVE LUN
18865 CSC 1 7.1 GLASS L CLEAR
1 635 CSC I 4.1 aSS JR.IM MLEAR
10865 CSC I 8 . ASS FLATI C' "l
IN 6 CSC 1 1. amS FLAT LSRN
IN 79 CSC 1 1.5 EARTH W H
1" 78 CSC 2 4.7 GLASS PLID M I'Li
1871 CSC I 18.4GLASS MILK
IN 7 CSC 1 2.8 GLASS Crn c3WOS
18878 CSC 3 7.4 GLAS CLEAR ?MD
1878 CSC I 86 GLASS CUM E B DT
18878 CSC 1 1.4 GaSS FLAT CLam
1878 CMC 8 14.4 GLAS CURE CLEAR
1N878 CSC 1 2.1 METAL FERS
18873 CSC 1 19.9 BRIEN
18875CMC 1 3.4 EARTH MHITE WE
18J75 CSC 1 5.3 EARTH WHITE
1075 CSC 1 1.2 LASS Cam BL
1875 CSC 1. 1.6 GLA MID MILK MISS
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TABLE C-14
MS72 ARTIFACTS

1075 CSC 1 1.7 LA CUM MILK
INt 7 CSC 1 8.U WSS BRE o I
1"175 CSC 1 4.1 GLASS CM COBAT
1uisc 75CS I X4LASS MES LIE
IN 75CSC 3 3.1 R.S FLAT Lo
IN 75 CSC 3 2.7 RS FLAT CLEAR
1075 CSC I 1L6 GLASM DUQ U E R CUM w
I 75 CSC 9 16.6 GLS CLIVE CLEAR
IN 75CSC 1 .5 URN mc
10675 CSC 1 9.0 STME MOLD ComCm
1N 75 CSC 1 44.3 BRICK.(
IN 75 CSC 1 L8 CER *AXLE
I 80 CSC 2 3.5 EART4 MiITE
I 88 CSC 1 1.1 EARTH MiiITE as 6,R1
inM0 CSC 1 4.0 aS COWVE. CLEAR MD
100 CSC 3 1.7 M MLVE LELIS
1IN80 CMC 1 3.4 GLAS RM 0L3-9 THOEM LI
16 8 CSC 2 1.6 GLAS am SON
1oose CSC 2 4.4 a SAS LID NIU
IN S 0 CSC 3 V-7 GLASS FLAT LWLLE
1"00 CSC 21 3X4 LASS .ILAT CLEAR
1to8 CSC 12 25.1 GaSS CUMV CLEAR
IN0 8CSC 1 L.5 URN CAK
I O CSC 2 1.7 T FERG
108 CSC I 21.3 E VETM3
1lo80 CSC 1 1.3 PORIE
1ow CSC 1 20IO DRICK
10085 CSC 8 14.8 GLASS FLAT CLEAR
1085 SC I L.6 GLAS ME CLEAR PRESS
1085 C•C 4 4.1 LAS CURVE aCA
IN 8 CSC 1 3.9 mS mv. LELLE
10185 CSC 1 9.9 GLAS E D•E_,
1085 CSC 3 3.6 GLASS FLAT LE.
1O05 cSC I 23M6 CTL FERS PIPE
1085 CSC I 1.9 PORCE
1085 CSC 2 6.8 BRIC
IN 90 CSC I L9 1 EARTH WHITE IG GREE
10190 CSC 1 1.5 aS CURVE BROWN
10190 V 1 4.1 GaSS U 11i
101 CSC 6 L.4 LO CR CLEAR
10190 CSC 1 38&7 5 ETA FERS STE
10090 CSC 1 L6 METAL FERS
11890 CSC 2I 0 META NAIL WIRE
10190 CSC 3 28.L5 BRIC FR
IIMN 5CSC 2 3.6 EARTH WHITE
10195 CEC 1 5.4 GaSS CURV m
11895 CSC 1 7.3 GA C..U MILK
IN 95 CC 1 1.1 GLa MNILK
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TL C-!4
472 ARTIFACTS

NE___iftlT 0_CTWT _ _ _ _ _ _ _ _
in95 CSC 1 4.9 aSS a LG.%
In95 CSC 4 6.5 aS CURVE !.: AR
is IN9 Sc 3 6.7 GLAS CoRir CLE
IN 195 CSC 72.5 S E CHU.N AL"
10 is SC 1 2.2 EARN WHITE
IN IN CSC 1 4.7 .A RIM MILK
IN 1.5 CSC 1 3.3 &MS CURVE LCR4
1s. 115 8C L . S"9 Pr •T

IN III CSC 1 2.4 EARTH WHITE
In !1I CSC 1. . EARTH WHITE
Is !ISC mc i 4.7 GmS CURVE. CL-A
IN 115I CS 4 3.9 RMS FLAT CLEA
is 115 CSC 1 38.8 aSS D E M
li !15 CSC 2 2.9 GaSS CURV CLE-AR
IN115 CSC 2 !.9 aLAS PAT O
In 115 C•c 1 1.1 U" CWTE
i115 CSc 1 132 MTO•E
IN 1155CMC 1 32.2 DIC.'ý
10 !25CSC 1 0.7 MS CURqVE. CLEAR MOL
IN1 CSC 1 2.5 GLASS L4 CLVE LAY
185 56 Ce 1 4.3 EAM•H FITE
19558 CSc 1 12.8 GaSS JDAS MER
195 55 CSc 2 2.6 GLeS CURVE CLEAR MOLD
195 60 CSC 2 6.S BSS CURVE DERN
15 66 CMC 1 1.3 BASS FLAT CLE• R
11565 EC, 2 L.3 WES FLAT CLEAR
1N565 CSC 4 34.9 QA CURVE CLEAR
195 65 MSC 1 9.4 GLAS BASE LSRN
105655CSC 1 LI8 GaSS CRVE ULLLC
19565 CSC 1 3.7 GLA CURVE CLEAR MOL
195 73 CSC 4 11.1 EARTH WHITE
18578 CSC 1 2.9 BASS BRIM CLEAR
15 71 CSC 1 4.6 .ASS CURVE RIM PIM(
10578 CSC 1 1.4 BAS CURVE DBER!
105 73 CSL 1 27 MMASS MID NIL'(
10578 CSC 1 1.4 6&3S CLVE. CL.A R MOLD
19570 CSC 2.9 BASS FLAT CLEAR
19578 CSC 5 14.5 GS CURVE CLEA
1057 CSC 1 4.9 M CURVE LAY O
16578 CSC 1 1.8 GAMS FLAT LKA
165 70 CSC 1 21.4 M FERS
19570 CSC 2 L.8 SYN PLAST
115 75 C 2 8.2 EARTH WHITE
19575 CSC I 1.8 EAM;4 BERSOT LBLL
185 7'5 CS I L 6 LqSs CURVE DBIN

11575 CSC 1 13.5 &L PLATE MLK MOLD
19575 CC 1 3.5 GASS CRVE LIZL 1OL
11575 CC 8 18. GLASS CV CLEAR
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TABLE C-14
-3S472 ARTIFACTS

m-.UL(~ T__ _______________
1575 Csc 1 1.4 LASS FAT C.-Eq
10575 CSC I L.9 AS DAVE COBALT
1 6575 MC 3 4.5 ASS CURV LOR
165 75 CSC 5 127.1 PTAL PEW8
16575 CSC I 27L I NRTA
105 U CSC 1 5.4 EARr WHITE
16536 CSC a 3.5 EARNH WlITE RIM
15 w Cc 2 ?.3 am ,"II NIU(
11 as CSC I LI AS CLrC:E COBALT
165 83 CSC 1 2.7 WS BRIM CLAqR ST0:
1858 CSC 5 7.3 A SS UT CLEAR
10531 CSC 4 4.7 AS CUM C-m.
115 as c3c 4 9.5 aSm CULSE "SAR ,OLlD
105 85 CSC 7 15.4 GLaSS QLqVE M R
1l585 CSC 7 8.9 ASS FLAT mm.
16585 CSC 1 7.0 BASS JIM C LEA
1165 85CC I .t PORC,
105 85 CSC 4 241.6 BRICK FR
16598 tsc 2 .8 Ba S RaFAT CLEAR

.165 98 CSC 1 3.8 WLASS CURa E CLAR
16595 0 C 2a 215..f BRIC( FR
1595 CSC 1 1.4 EARTH
ies 955 CC 1 3.8 GLA CUE LSN
1 IN MCSC 1 L.7 rAS FLAT am
115 1SCMC 1 3.4 MLS OJRVE CEAR MO.D
I15 15 1CSC 1 2.3 EARTH WiTE
Ls 153 CSC 1 1.3 GLASS FLT CEA

105 111 CSC 1 75.7 &MAS JBASE CLEAR
19518E 1 isme I .9 GLAS CURVCE LSRN
105 I111CSC 1 163.4 STOWE BASE CROCK BORSE
165 111MC 1 38.2 BRICK( F.
IN115 meCS 1 5.1 mLAS BAE CLEAR
165 115 me 1 16.6 GLAS JRIM CLEAR
115 113 CSC 1 68.3 ETAL STOVE
15 121 CSC 1 .9 G LAS RAT CL.AR
1 12•CSC 2 7.6 GLss •CRVE CLEAR
!05 121C me 1 128 MTAL ST.VE
115 15 CSC 2.7 GASS NEC COBALT
15s125 CC I 22L IETAL STmV
15 135•CSC 1 3.4 EARTH HI7E
III III C 1 1.8 EARTH WHITE
11611 CSC 1 137.2 BRIKO
115 IN MC I 8.2 GLAS CURFE BLIE
115 1N cm 1 312 PML FERS I ETU
115 185 CC 1 36.3 BRICK
121 !CS 1 3.5 EARTH WHITE RIM RTRAT WD

WE 3 9. EARTH WH4ITE
1E 1 .1 EARTH WHITE ID1 E
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TLE C-14
M72 ARTIFCTS

-E 1 73.3 EPIRT. WH4ITE RI 1. XD I MW
GVE I & 2 GamS OCfr'E COBf

e 1 13.6 mS JAR M!UA
am 2 4.6 GLSS .m LID MIU(
WE I L3 WM am CLEAR

. M 1 7.6 .A IRIM DLLE
mEw 1 9.5 mmSS BM MDR SA
GDE I Le am BRIM. CLEAR SLIP

DEE 2 28.1 STU MOLD CM RS
EM 1 3.1 ORZE INSU
WE 1 I183.5 BRICK MAR

W r of artifacts in printout: 293
# of artifacts excluded by swcrity rating: I

output completed: I•GA87 9:5
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TLS C-IS
94712 ARTF1.A FXR TE•ST INIT BY DEPTH

NIN•,i D.B.S. VU.g

Database rowa: AMRmF~
This retrieval performed: 'pr&7 5:20
Data last updated: 'IEAwB7 1:55
Total artifacts in catabase Iith data: 366
# of artifacts excluded by security rating: I

Subset name: •072T• of artifacts in suoset: 22

Cumuiative selection crite'ia:
W 3,1472 t
LN1 1X1I:

All artifacts selected

!IX:M1 A0 18. A 1 4.0 BRIM.'
HI1im .L 18.88L 5 L.9 GLASS CURVE =IA.

v.1 I LOB8 IL.8 1 4.3 EARTH WHITE Rim
111, I1 .O IL. 2 1.4 GLASS CqVE LIUE
IM1. I L.A 18. A 1 3.5 GLASS ,.ID NILX
IXIN I L. 9 10.8 1 0.7 EAR•TH WHITE
IIN I 18U IL.8 2 1.7 GLASS CRY'E W CLE.R

CT 13.09 1.857 13.88
J22. 56 3.214 22.5

1XIN1 II.0.8 2L.08 2 3.7 GLASS M..ID 10IL--
IXIM 1 IL.0 20.0 1 1. EARTH J-ITE Rim
XI1Y 1 10.90 29.9 2 5. . EARN 4 i 'C3X14 1 Is. 2.108 1 5.8 METAL

NIXM 18. IL 2L0. 1 1.7 LAS FLAT a-CAR
IXIN i I LA 2L.U 4 18.3 LASS CRm CL
111 8 I Is.8 2L9 9 1 1.1 OFIST SM.

CT 12.80 1.714 25.0
2 r.8.78 4.!H8 51.28
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TA3LE C-15

3M.472 ARTIFACT FROM TEEST LNIT BY DETH

.iNT t TOP DMM, .CT_ _T

IXi41 2L.N 3&.N 2 3.9 SWSS M a CU AR
1XI1M !2.2 U 3M O 1 1.2 LAMS F-LT R
XIP I 2Les 3 .X 9 9 47.3 PETAL FERS

I1XIM. 128. 29 38.8 M L.3 BRIM ~ :R

CT 13.89 3.2N6 38N
kT 54.78 13.675 1M. 9

IIXI1. 30.09 4LU8 1 2.3 LSM FLAT CLEAR
HIM '.39.09 4CM8 1 4.7 8LSS CURE MER
111~.0 .3- 40.29 1 2.6 a SM BASE CI.AR
HXIM 1 39.M6 4LU6 1 1. 5 EARM WH~IM. RIP,

%.Ww of artifacts in1 printout: 22
# of artifacts excluced by security rating: a

Output completed: 1Sipr87 5:28
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TAMLS C-16
3PS478 ARIMFACS

't ELsIT#_-CT NT___________
5 1'25 C I 87 WE MSS CLEAR
SMt SC I L a ss WE FLAT C
61 Is cm 1 97.6 IV A FESs FEM
68,1.85c CS 1 63 GLASS TI D CLEMR IML
65 10CMC I L.6 BIM1
65 IN CSC 1 18.2 &LAS MAE BLUE MIAL
6 • 85CSC 2 3.7 MS CURVE LRUE
75 n CSC 91.1 BRICK
75 1ICSC 1 1.3 EARTH WIITE BDY
85 USC l 2. LI aSS CURVE CLEAM
85 . CSC 1 ' .4 ASS CLEAR
85 18 CMC 1 4.3 GLMS D.ECKC CLAR ThREAD SLIP85 tUCSC I 18.4 B.ASS JLID CLEM 9OS
85 18SCmC 1 1.4 BLASS CURVE CL=-R
85 10 CSC I 8L9 P••OE
5 1.5 MC 1. L8 LAMSS CURVE MILK

85 I MCSC 1 9.5 BRICK
91 ld CSC 2 3M4 BRICK~
9so li e 3.2 aLmS FLAT =cLER

IM M9CSC 1 L.9 ASS CURVE CLAq
i81NCsC 1 3.9 mA CimR CLEAR OLD

W76 C 1 8.9 GLOSS CL ME MG C .AR
95 78•MC 1 L.8 EART, WHITEBASE RAR
95 7• CSC 2 3.7 EAR•T B4iTED0D"
95 7 CSC 4.8 GLSS FLAT CLE
95 79 8C 1 1.a . LaS CUM CLEAR
95 7 MC C I L.5 BRICK
95 79MC 1 113 PSAL LM EAD T
95 7CSC 1 8.5 FMSS! IND
95 7 CSC 1 8.3 URN mCAI
957 CSC I 6.L9 VEAL 4LT
95 75CMC 1 8.8 EARTH WH4ITE BODy DECAL
95M CSC 1 7.4 EARTH ITE BODY
95 75MSC 1 4.7 SID FIAL B .
95 7S C 1 2. I wuSS FLAT LID ,ME
95 75 CC 5 4.8 SMs FLAT CLMEAR
95 73CSC 5 6.2 Ga=S Sam a-CARP
S5 75 MC 3 7.4 AMS CURVE CLEAR
95 8 CSC 1 5.4 GLASS JEK CL.EAR
95 uCeC 1 1.4 G• SAT CLERM MOLD
95MSCMC 7 37.6BLMS CURVE CLEAR
95 wCme 4 9.8 GLAS FLAT CLEAM
9 M CSC 1 3.3 EARTH WHITEBODo
95 88 CmC 1 4.8 mLS LID NMIL
95 88 OCM 1 1.2 EARTH WHITE RIN HOLD
95 MCSC 1 L.5 EARM WHITEBAWE
95t CSC 4 2.1 UN CAC
95M•8 1C 3.2 FOSSI IND
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TABLE C-16
14S478 ARTIFACTS

NE~I~~cT WT________________
95atcs.C I, s.9 URI4 WCr

95Be csc 4 1?- 2 MST.. PTO
95 85 CSC I 15.7 WELS BASE LUE
95 85 CSC 1 3.8 GLASS J.qIM BRON
95 85 CC 1 1.I SLASS JRI1m MIL
5 a Csc 4 6.8 L• FLAT CLEAR
95 85 Csc 6 14.6 ILAS CURVE M.AI
9585 CSC 2 13.5 EARTh WI!TE BODY
95 85 meC 1. !.6 -:Rh WHITE RIP
95 85 CSC 2 7.1 "FM L FiRS
5 • 5 CSC 2 1.5 FOSSI IND

95 85 CSC 3 U.2 BRIC4
95 90 CSC 1 88.6 *STAL FILE
95 9 CSC 1 2.1 EARTH WHITE BAS
9558SC 1 5.0 GLaSS CIRV SRO
95 0. CSC 7 11.4 LASS CuVE CLEAR
95 CSC I L.7 LSS CLRVE LRN
9.5 98CSC 4 5.7 GLASS FLAT CLEAR
.5 99 me 1 5.6 GLAS mqkrE 4IU{ MOLD
955 5 91 8.9 GULASS JLID NIU-i
9598 CSC 1. 4.1 GLAS BNEC1K CLEAR SLIP
95 90 MC 1 14.2 GLAS •E CLaAR
95 90 CSC 2 1.0 FSI IND
S95 CSMC 4 381.5 BR1iC
95 95 CSC 1 10.3 BR!LX
95 9 CSC 2 L.9 METL FR..s
95 95 CSC 2 66 EWAS WHITE BODY
95 95 cm I is. EARTH WHITE RIm
95 95 CSC 1 0.5 LURr C y
95 95CS:- 3 4.8 &LAS mv. CLE-AR
95955 MC 1 3 &M MC CLEW MOLD
95 1CSC 1 0.7 GA CURVE CLEAR M
95 95 MC 1. 7.0 GLAS RIM MIU(
5 95 CSc 1 5.1 "LA•S RBLE MY
95 15 CSC 5 7.7 GA CU.VE CLEAR
95 I 5 CSC 1 3.7 GLAS CIUVE LMR .
95 18 CmC 2 154.0 BRIC.
95 inCS me I 09 LEATH s
95 1.98CSC 1. 7.1. GLAS RIM MIL'(
95 lee M 1.2 GaSS FLAT LID MILA
95 INCS 1c 10.I2 FETAL IWL
5 l Csc 5 6.8 METAL IND MITOD

95 INCSC 2 1.7 GLASS FLAT CLEAR
55 1I5 CSC 1 7.8 GLAS mm~f CErm
95 1I5 CSC 3 6 L ASS& ClIRVE CLEAR
95 itsCeS 1 3.4 GLSS mmL CLEAR 9s.omm
95 IU5CSC 1 5.5 URN JLID MIL9 MOLD
95 IN ScS 1 2.8 aSS JUID MILK( EMOSS
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7p,•: c-'-6
3MS478 ARTIFACTS

95 165 CSC 1 1.9 a ,m IND
9 15 CSC 1 1.5 &LMS CURVE CLECA
95 1 CSC I 2.3 UTH WHITE :ODY WZLD
95 1I15 MC 2 3.3 GLASS qUV
95 I1.5 eC 1 1.B OSim LID Y1IL9
95 II.5Cme 1. 1.2 GaSS LID MILK EMBOSS
95 115 CSC I 1.9 EART• •HITE BODY mOLu
95 125MC I 68.5 BRICK
95! .39SC 1 1.2 EAR, WIT •1BODY VOLD .iINT
UV 78 CSC 1 1.5 GLASS CuRm CLuAm
18 73 CSC 1 1.8 GLASS ,,EC BLU
184.78 MC 1 7.3 GLASS CURVE. ORGI
'N8 7 CSC 1 1.7 GLAS SU E P CLEAR
IN 7 CSC 1 3.3 GLASS LID MIlI
IN3 78 CSC 2 18.2 BRICK
18878 CSC 1 4.7 PETAL BU9 I
18 75 CSC 2 2.9 RLA.3 MLUD MILK
18 75 CSC 1 6.3 GLASS JASE NILU MlU
1I 75 CSC 2 1.4 GLASS FLAT CLEA.
12 75 CSC 6 18.8 GLASS CVU CLmA
128 75 CSC 1 1.9 GLASS CURVE LBLLE
1N 75 CMC 1 2.1 aLS CURVE G6M
:N75 CMC 1 5.2 GLAS CURVE CMB.T
:N 75 CSU 1 3.7 GLASS CLRVE BR O
!08875 CSC I Ut 0 MTAL FERS STOVE
1N 75 CMC 2 2.5 METAL "ERS !EMOBJ
I1 75 CS 2 5.4 BRICK
1N 75 CSC 2 1.5 FOSSI IND
1N75 MC 1 8.4 UR, CI
1N 75 CSC 17.5 U.M CW LS
100 0 CMC 9 12.8 LASS FLAT M A
18.89 MCS 8 18.2 GLS DCU. CLM. . .
1ill 8 CSC 1 5.8 GLASS CURV LRN
i1 88 CSC 1 1.2 GLASS . WM COI.T THREAD
I89a. CMC 1 1.8 LASS JLID MILK MOLD MOSS
1988. CSC 1 7.9 GLASS CLEAR PRESS
188M 8 CSC 1 13.6 LAS BASE CL.AR
100 98 MC 1 5. BRICK

10 8 CSC 1 3.7 URM M CRT
18988 CSC 2 17.6 METAL 'AIL
V 80 CSC 1 3.5 EARTH WHITE BODY

190 85 MC 2 2.5 SYN -mmBBR
108 85 CSC 7 188.7 PETAL MET.J
1098a5 CSC 3 42.5 BRICK
1*8 MCSC 3 8.4 EARTH W4ITE BODY
19 85 CSC 2 18.9 EARTH WHITE RIM MOLD
10985 CSC 7 1.1 GLASS FLAT CMAR
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TABU C-16
3•3478 ARTIFAC7.

a3 8 st 1 3.7 SULS RIl DcL.
IN 85 CSC 3 5.4 GLmS CUJRVE CLEM
i0t 85 Csc 1 2.5 GLASS SMME CLEAR
In asSCC I. 6.4 GaSS ismC UPA VLD
0 85 CSC 18.9 GLASSM BODY WL EMOSS

IN 85 MC 1 LG5 PSS J. IID 'MILK Ev.GOS
tm 85 Csc 1 1.7 EARTH WHITE FIG POVER
it" ib cs 1. 1.8 am ~ CURI CLEAR MIL
1.091 CSC 5 39.2 BRIC
A1%9 C• C 4 5.8 LASS FLAT CLEAR

1i• 90 •S 1 2.1 GLS CBIRV CL.E A ,Rif2 S C 2 . GLASS &SURE CLEAR
1a2 90 CSC 1 8.5 LASS CL.AR
M 95% CSC i 1.5 ELA BASE CU Dm. AS
1M 92 E 1 27.9 GLAS OWSE CLAlR PRESS
1839 C•$ I 1.5 GLISS CUE BRO. M.LD

6810 9 I L. EARTH 1IT, BODY
Al 0 M i .1.5 EARThi WHITE RIM
'20 95 = 3 38.7 BRIMI
30 G.5 MC 1 8 0.7 FSi MI

1r- 35 3: 1. L8 MiETPL CC-19
1N -5 C 2 12,.9 GLMS FLAT CLEAR
.01 95 mC 1 1.2 GLASS CRV.E CLEAR
in 35 CeSC i .9 GLAS PLAT CLUMR LD
18895 :SC V . GLASS CUIRVE. CLEAR MOLD
AS 95 CSC 1 3.1 GaSS CURVE MIL 1MI).
133 95C5C 2 2.6 GLAM CURVE MiLK
103895 CSC 1 27.7 BRIM ~ MARPAR
A8 100 CSC 2 11.4 BUASS UPMS CLEAR
'21 102 CSC 1 1.5 GLMS SQUARE CMEAR
A In sc 1. 1.9.6 mSS FLAT Cl-Al
IN8IN CSC 1 5.4 GLAM RIM MILK
1in 1. a I M 1.2• GASS JUI CLEAR

1618CS .3 GAS CURVE GIREEN

A IN CSC 2 3.. . LASS CURVE CLEAR "MO
1m8 I MIC 5 3.1 GmlA CMRME WEAR
1Is 1883 lcm 2 1.09.8 BRICK

8813 As me 6.4 GaSS SMtARS CLEAR
10i35CMC 1 33.5 BLAS D!C CLEAR MOLD GLIp
in its cC 1. 8.1 GLaS MILK
18818C5c 1 Le8 GLASS MAE CLCAR SLAiL DEMBS V.AS
MIMII MCS 1 8.1 URN mc~

in8 1.15 cm 1 9.3 ULSS CURVE CLEA
WS i2tCsC 1 2.2 SLASS BASE CLEAR 4OLD
10 125CMC 1 U. BUASS FLAT MCLEA
In 125 mCC 1 11.9 GLAS CURV CLS'R
WO 138 MC I 1La EARTH WHITE BODY
A 8138 CSM 1 3.9 EARTH WHITE BODY DEtA
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TABLE C-16
S78 ARTIFFAM

.. , V'•Ti CT wT,' __________

10 140 MC . 2.6 EPT-i iiITE BODY
1645 cm 1 1.5.9 mY RUB3ER TiRE

'i-5 7 ISC 1 6.L ,CAL FMRS ME .J
115 71 Mc 1 4.1 URN l
05 71 CSC 2 aLs BLASS Mj.q aim~
15 71 M 5.8 BASS &SE EAR M.LD

:I8 71 C 1 4.6 BamS DI• . CIOgLT
15 73 CSC 1 !.I PORCE FIG MD
10575 MSC 4 11.1 &SS FLAT aL-AR
1157 CSC 1 1.2 LAS CLYE &BlE

11575 MCSC I 2.L ENART Jd RIM
I575 CMC I '..2 LIN CAt
115 75 CC 1 1.9 PCE TA.le
M180 CMC 1.2 31.6 GL CUMIV C291

.015t CMC 3 5.1 GLASS FLAT CE
!351 a CSC 3 1.2.2 &.ASS MOID MIU4
1656 Cs c 1. 1. GLASS ami M .E N•I.
15 FJ MC I 8.6 LASS jRM "C ER ST L
11589, CSC 4 12.6 EARTH WITE BODY
:05a0 MC ! .6 MACIH 4 ITE RI1M
115 86 CC 1 4.4 EARTH WOVE RIM BANS
:1158 MC 1 3.7 La=S IN9nLE
_:5 M1 3 2.1 ,,TAI. FE8R ETOB3
181 CSC I .1! &•,AS OiE RO
I. 1 cm i i.s LASS DBASE CLEAR SAY
135 85 CSC 1 2.3 •,AS am CLEAR EMDOS
I6585 CSC 1 4.6 LAS BASE =CLq R S9S
-AS5Cas C 4 5.6 .aSS CORVE CLEAR VLJ
.15 asC 1 3.6 LASS MM .E PiM.(
1.6585 CMC 8 1.4.3 MMAS MINE MLAR
35 85 CSC 1 17.1 &M PLAT CLEAR
165 85 MSC 1. 5.6 RLASS YARLEC POLY
10585 CSC 1. 6.3 MMA BEAD YELI OW
IN 85 CSC 1 L.3 MMS ?LID pMIUý ET'EO
!05 85 CSC 1 135 PORCE INSL
16585 CSC 2 2. EARN~ WHITE. RIM
18585 CC 4 4.4 EW.AR WHITE MaDy
J15a meC 1 1.3 GY4 3JDMER
!05 05 c 1 3.5 MEP FERS BUTTO4
'05 N M 2 4.1 MEA N
16585 CC 7 81.3 BRIM~
1359 me 1 2.1 EARTH WHITE RIM Fulk
105W9 CSC 1 1.3 EARTH WHITE BODY R.u
185496 MEC 1 4.3 FARTH WHITE BOD MOLD
165W9 CSC 1 M56 GLSSM M pm LEAR 6l..
35U98 CC 3 6.9 GLAS M.RME C.L:AR
1615 91cs 5 b.1I LASS FLAT CLEAR
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X 70 W•• 2 !7 GLS LP,

TALE C-1.6
J*S478 ARIFATS

:'.0• e•CSC - _,7 ,_! __
.1 5CC 2 1.7 GLASS CLEAR

28.~TL FEERS METUS
05 c 1. 6.8 BRICK

1054CMC 1 2.7 FOSSI M.D
:. 5 CS: 6 s9 GLASS C,• CL.AR
M5 95 CEC ! 8.4 GLa CURVE PIlK

105 95 CSC 1 2.5 US BE CLAR
1 595 CSC 4 6.7 -,TH.A iTIE BODY
A5,95 CEC 1 8.6 EARTF h WI.TTE BODY M•O

S5 cSC 9 1.e0 uMo
:0 :05 CSC is 26.7 GLAsS CM CLE
.35 '-H MC 1 2.! GLASS FLAT CLEAR
I1.5 1.0 CSC 1 1.7 EARTH *ITE RIM
195 12N C 1. 138.2 BRIC T
.15 1.5 CSC 1 1.7 GLASS. CURVE CLARI
1-8 :30 CMe 2 4.8 GLAGS SOLRE CEAR

it .Ume 1 38 GLASS BRIM 5OUAR CLEAR
18 !a5 cC 1 5.6 GLASS CURVE CLEAR M&D
19 1.0 CSc 1 2.2 GLASS CURVE M.IL• E
.!8 I88 me 3 189.8 BRICA
1.3 1.5CSC m I .1 PORCE TABLE

.!3 :05 mcE 1 1..2 EARTH kiITr BODY %MLD
11 it2:5 meO 1 9.6 GaSS JNMEC M LEAR MOLD
115 1.8 CSC 1 1.2 BRIC;
U51885 ! C 2 P2.2 GLASS FLAT CLEAR
1!5 N1 CSC 1 3.6 GLASS RIM MILi
115 1 N0 Cm 1.3 EARTH M. RIM
15 105 CSC L O. GLASS CURVE C.EAi
125 18 CSC 1 1.3 PETAL FERS
125 IN CSC 1 1.9 GamS CURVJE ClmEAR
1251• 5 CSC 1 21.6 BlRQI
1251 5 CSC 2 1.7 EARTH Wi' T: BOD
I25 1.5 CSC 4 3.4 GLASS LAT CLEAR
125 1.85 CSC 1 3.2 GLAGS SUt~E ClEcAR
.25 !05 C5C 1 11.5 GLASS CRV CLR
125 115MCE I 6. GLASS MAE CLEAR
125 105 CSC 1 8.7 GLASS CURY. BRA EMBOSS
13 IN CSC 4.2 METAL -ET8
133 1IN CSC 1 17.6 METAL MJTBEL
138 IN CSC 1 3.5 GLASS BNEm LSRN THREAD
1.6INUCSC 1 U. GLASS CURVE CLEAR
133 185 CSC 1 3.2 GLASS CUM.E WCLA
1381 ' 5CSC 1 U. MET AL FERS
135 38 CSC 2 11.5 GLASS CuRm. BWOi
1351 05 li cm I .-6 METAL FERS
I35 INCSC 1 U. URM CDM 110
.35 105 Me 1 2.1 GaSSm ~ LA
23135 MICC 1 1.7 GLASS CURVE MILK
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APPENDIX D

Lithologic Descriptions and Grain Size Analysis of
Cores, ?its, and Outcrops
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Air Strip Core

Location: NE1, NEh, SWk, Sec 29, T16N, RILE, Mississippi County, Arkansas
(Blytheville 71 minute Quadrangle)

Geomorphic Position: Pemiscot Bayou point bar

Elevation: 249 feet (75.9 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-18 18 Ap Natural levee, Sandy loam, (10YR 4/2) with
Pemiscot few indistinct brown (10YR 3/3)
Bayou mottles, very weak medium

subangular blocky structure,
sharp lower contact.

18-33 15 A Sandy loam with lense of
loamy sand at 18-21 cm, dark
grayish brown (10YR 4/2),
bedded, very sharp lower
contact.

33-43 10 C Loamy sand, light yellowish
brown (10YR 6/4), massive, .
Mn concretions along sharp
lower contact.

43-56 13 2ABgb Backswamp, Silt loam, dark gray (10YR 4/1),
Mississippi moderate fine subangular blocky.
River

56-87 31 2Bwgb Silty clay loam, gray (10YR 5/1)
with large yellowish brown
(10YR 5/6) mottles, weak
medium subangular blocky
structure.

87-150 63 3Cgl Backswamp & Silt loam with very fine sand
Upper increasing in lower 23 cm,
point bar, gray (10YR 5/1) with yellowish
Pemiscot brown (10YR 5/4) mottles,
Bayou massive.

150-205+ 55+ 3Cg2 Heavy silt loam, gray
(10YR 5/1), massive.
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N d

AIR STRIP CORE

DEPTH (CM) X GORAIN SIZE <2t11

0

128 0"i

AIR STRIP CORE

Depth SAMPLE HORIZON TOTAL GRMVEL SAND SILT CLAY

(cm) SAND SILT CLY VC C M1 F VF C F

12 161546-9I Ap 162 26 11 1 0 1 3 17 28 15 118 6 2 111 1
38 161/386-9 1 C 182 12 71 0 0 1 7 50 24 1 7 4 1 1
S0 161"/86-l10 2Msb 1S 68 261 01 0 0 1 2 2 122 33 11 26 1
80 161"6-111 23vgb 2 76 281 gI 0 0 1 1 1 125 34 11 128

114 1W586-121 3Cel 2 71 28 6 0 0 0 1 1 138 25 8 128
131 16/5/86-131 I3C 12 77 21 1 0 1 0 0 1 15 17 5 121
203 16/ee/86-141 3Cg2 2 86 121 0 0 0 0 1 IS 32 4 112 I

D/
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Big Lake Core

Location: NEh, SWk, NEk, Sec 9, T14N, R9E, Mississippi County, Arkansas,
(Manila South 7k minute Quadrangle)

Geomorphic Position: South edge of Big Lake on backswamp of the Mississippi
River

Elevation: 240 feet (73.2 m) above m.s.l.

Depth Thickness Horizon Patent Material Description 'N

(cm) (cm)

0-46 46 Bw Backswamp, Silty clay loam, dark grayish
Mississippi brown (10YR 4/2),with small
and Little dark yellowish brown mottles
Rivers (IOYR 4/4), weak fine granular,

gradational lower contact.

46-122 76 Cg Silty clay loam, dark gray
(10YR 4/1) with few small
dark yellowish brown
(10YR 4/4-4/6) mottles,
massive, clear lower contact.

122-126 4 2A Backswamp, Silty clay, dark gray
Mississippi (IOYR 4/1) with diffuse dark
and Little yellowish brown (IOYR 4/4)
Rivers mottles, massive, clear lower

contact.

126-135 9 2Btgb. Silty clay loam, dark gray
(10YR 4/1) with some
diffuse dark grayish brown
.- (10 4/2) mottles, moderate
medium subangular blocky,
continuous clay skins,
gradational lower boundary.

135-252 117 2Cg Silty clay loam, dark gray
(IOYR 4/1-5/1) with few large
upper dark yellowish brown
(10YR 4/4) and lower dark
reddish brown (5YR 3/3) mottles,
lower 66 cm of unit is
laminated, wood at 205-252 cm
depth, clear lower contact.

252-285 33 3Cgl Natural levee, Clay loam, dark grayish
Little River brown (10YR 4/2) with large

dark reddish brown (5YR 3/3)
mottles, massive, gradational
lower contact.
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285-312 27 3C&2 Silty clay loam, gray (10YR 5/1)
with few dark yellowish brown
(IOYR 4/6) and yellowish red
(5YR 4/6) mottles, poorly
bedded, clear lower boundary.
3,500 years B.P. from 274-335
cm depth.

312-446 134 3Cg3 Clay loam to silty clay loam,
gray (10YR 5/1) with large
strong.brown (7.5YR 5/6)
mottles, bedded, more clayey
beds 4 to 15 cm thick and more
sandy beds about 20 cm thick,
clear lower contact.

446-686+ 240+ 4CS Backswamp, Clay to silty clay, dark gray
Mississippi (5Y 4/1) with dark yellowish
River brown iron contretions and

stains, poorly laminated to
massive, wood present, 6,450 +
200 years B.P. from 488-564 cm
depth and 9,050 + 150 years B.P.
from 610-686 cm depth.

Y/
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310 LAKE CORE

Dth SRV HORIZON TOTAL ORMVEL SAM SILT CLAY

(N) • SILT CLY YC' C N F VP C " F
34 4IV18/86-311 1 9 61 30 1 16 0 8 7 134 21 6 130 1
50 14/18/86-321 C I 68 271 0 60 0 4 139 24 3 1 27,I
78 14/18/86-33 Ca 1 3 61 361 0 60 6 9 2 126 29 6 1 3 I;
99 14/18/6-341 C 1 2 66 381 0 1 6 0 1 126 32 8 1 38 I

IlI 14/11SA-35 ca 1 1 6 3 1616 0 66 0 1 121 36 1 33
123 1418,86-36 2A I1 41 37 1 1 0 S 0 1 1 6 22 13 1 I7 1
132 14/1e/6-37 2tgb I 1 66 34 161 6 6 6 1 112 37 17 134 1
139 14118A6-382C.W IS 37 3 1616 0 0 1 1 711932 6 1 3 I5
160 14,18/96.39 2Cg 1 4 50 46 1 1 0 6 1 3 11724 9 1 46 1
181 14/18,,'86-40 2C6 I 66 291 0 1 0 0 1 4 132 27 7 1 29 -1
1a9 14/18/86-4112cs 1 2 62 37161 0 1 0 0 1 122 32 6 1 372 11 14/18 -421 2Cg 1 71 28 1 6166 6 1 138 27 6 128 1
231 14/18/86-431 2C9 I 3 32 441 I 6 6 0 1 2 119 24 9 1.44 1
240 14/1846-4412Cg I 14 43 41 1 6 I 9 6 2 3 7 116 20 9 I 41
261 14/18,6-4I1 3Cu! '33 33 32 1 6 1 4 10 26 119 113 1 32 1
277 144'18/86-46I3Cg1 32 36 22• Le I @ 3 8 21.122 9. 5 1 32 1
288 14/"I8,'6-4713•.2 I 49 27 241 0 6 4 13 31 118 2 1 24
306 14/18/86-4813Cg2 1 42 29 28 1 1 0 3 14 2 116 4I28 1 2 1
322 14/18V86-4913C43 I 52 26 22 1 0 I 6 6 4 19 36 116 7 3 1 22 I
363 I4/18/86-513Cu3 I 41 29 39 1 6 1 0 1 11 18 11 117 8 4 I 30 1
39 14/t86-5113.•3 I 62 18 20 61 0 6 18 31 12 110 6 2 1 20 1
424 1•186-.321g 1 33 33 34 1 1 6 7 13 120 9 4 1 34 I
"43 14/18/86-5313C$3 1 33 34 34 1 6 1 113 17- 120 10 4 1 34 1
45 5 14,'14S/6-3I14C I 2 31 48I 1 6 0 1 1 123 21 1 488 46 I4,18,'6- I 4C4 I 1 38 66118 6 1 1 6 114 21 3 1 6 I 1
316 14,'186-5614Cg I 8 38 331 61 0 6 2 3 2 1 27 6 1 53 I
%I 1411&186-V7I 4C 1 13 31 6 1 61 2 4 4 2 1 7 17 9 156 I
377 14i18,/86.-5S1Cg I 8 32 68 1 6 I 6 2 3 1 1 I 2 16 14 I 60 I
G6 14/18/86-59l•44 I 5 40 35 I 6 I 6 1 1 1 1 I1 17 12 I 33 1
63 7 14,18/6•-61C4I" I 3 42 54 10 6 1 1 1 2 114 18 16154 I
"1 14/&,'186-6114C6 1 3 46 31 61 6 1 0 S I 119 17 1 I 1 I
i 14o&18/6624Is 129 36 35 1 01 0 3 23 122 9 6 1351

/
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2I1 LAKE CORE

DEPTH (CM) X GRRIN SIZE < 2MM
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Bridge Area 2 Cut

Location: NWA, NEk, NWk, Sec 6, T15N, R9E, Mississippi County, Arkansas
(Manila North 7ý minute Quadrangle)

Geomorphic Position: Channel-fill of relict braided stream

Elevation: 241 feet (73.5 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-16 16 Cgl Slackwater Silty clay, very dark grayish
channel-fill, brown (10YR 3/2), with dark
braided stream grayish brown (10YR 4/2)
channel mottles along roots, massive,

wood present, gradational lower
contact.

16-51 35 Cg2 Clay loam, dark grayish brown
(10YR 4/2) with dark yellowish
brown (10YR 4/6) mottles, root
holes, wood present.

51-81 30 Cg3 Clay, dark gray (10YR 4/1)
to very dark gray (10YR 3/1)
with grayish brown (10YR 5/2)
and few dark yellowish brown
(10hYR4/6) mottles, massive,
wood present.

81-98 17 Cg4 Sandy loam, gray (IOYR 5/1)
with yellowish brown (10YR 5/6-

4/4), mottles, massive, wood
in growth position

98-117 19 2Cgl Braided Loamy sand, dark grayish brown
stream (10YR 4/2) bedded, tree trunk

in situ.

117-127+ 10+ 2Cg2 Sand, medium-grained, grayish
brown (10YR 5/2) with areas of
gray (10YR 5/1), bedded.
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BRIDGE AREA 2

DEPTh (cm) X GRAIN SIZE < 21U
0 ISO

CLAY S

M38

BRIDGE AREA 2

Depth SAMIPLE. HORIZON TOTAL GRAVEL SAOD SILT CA

(cm) SAM SILT CLRy VC C m F VF C M- F

7 13/98/86"-1 Cgl 11 45 44 1 1 0 2 5 3 138 18 5 44
15 13/08/W6-2 cil 13 48 389 1 0 1 1 3 5 3 124 18 6 1 38 1
23 13/08/86-3 cg2 31 35 34 1 a 1 0 1 9 13 6 120 12 3 I 34 1
41 13,/8/86-4 Cg2 is 39 52 1I a 1 0 2 4 3 118 16 5 1 52 1
61 13,•"86-31 cg3 1 23 34 43 1 6 1 8 6 4 12 6 116 12 6 1 43 1
74 13/98/16-61 C&3 1 15 43 42 1 0 1 6 6 3 7 4 118 19 6 1 42
89 13/90/86-?1C4 53 32 15 1 91 1 1 26 15 121 9 2 113

17 1I3/98/86-I 2cgi 182 1 4 1 1 3 34 36 1I 18 6 1 3
127 13/08/W86.- 2C2 195 5 0 1 8 1 51 41 3L13 2 16

D-8



Country Club 1 Core

Location: SWk, SEh, SEk, Sec 19, T15N, R9E, Mississippi County, Arkansas
(Manila North 7j minute Quadrangle)

Geomorphic Position: Relict braided stream

Elevation: 238 feet (72.5 a) above 2.s.1.

Depth Thickness Horizion Parent Material Description

(cm) (cm)

0-25 25 Cl Braided stream Sand, medium-grained, yellowish
brown (IOYR 5/4), massive.

25-123 98 C2 Silty clay loam interbedded
with sand, medium-grained,
yellowish brown (10YR 5/4) in
upper portion and pale brown
(1OYR 6/3) below.

j
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Country Club 2 Core

Location: NWk, NWk, NWk, Sec 29, T15N, R9E, Mississippi County, Arkansas
(Manila North 7ý minute Quadrangle)

Geomorhic Position: Channel-fill of relict braided stream

Elevation: 236 feet (71.9 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-10 10 C Debris flow Sand, medium-grained, pale
brown (10YR 6/3) massive.

10-22 12 2Apb Channel-fill, Loamy sand, medium-grained,
braided stream very dark gray (1OYR 3/1),
channel massive, organic matter, sharp

lower contact.

22-32 10 2C Loamy sand, medi,.zm-grained,
dark brown (10YR 3/3),
laminated.

32-36 6 2Cg Silty clay, dart: gray (10YR
4/1).

36-110+ 74+ 3C Braided stream Sand, medium grained, brown
(1OT 5/3).

D-I0
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Country Club 3 Core

Location: NEk, NEk, NWk, Sec 29, T15N, R9E, Mississippi County, Arkansas
(Manila North 7k minute Quadrangle) /

Geomorphic Position: Natural levee of Right Hand Chute of the Little River

Elevation: 242 feet (73.8 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-36 36 Cl Natural levee, Loamy sand, dark brown (10YR
Little River 3/3), laminated, clear lower

contact.

36-86 50 C2 Silt loam, dark brown (10YR
3/3) massive, clear lower
contact.

86-97 11 2Ab Natural levee, Silty clay, brown (lOYR 4/3),
Little River clear lower contact.

97-101 4 2Bwbl Silty clay, dark yellowish
brown (10YR 4/4) with very
dark grayish brown (10YR 3/2)
organic films, weak fine sub-
angular blocky, sharp lower
contact.

101-110 9 2Bwb2 Loamy sand, fine-grained,
dark yellowish brown (10YR 4/4),
massive, sharp lower contact.

110-118 8 2Bwb3 Silty clay, dark yellowish
brown (10YR 4/4) with very
dark grayish brown (10YR 3/2)
organic films, weak fine sub-
angular blocky, gradational
lower contact.

118-134 16 2Ci Silty clay, yellowish brown
(10YR 5/6), massive.

134-146+ 12+ 2C2 Sandy clay loam, fine-grained.

D-11
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Country Club 4 Core

Location: SWk, SWk, NWk4, Sec 28, T15N, R9E, Mississippi County, Arkansas
(Manila North 7h minute Quadrangle)

Geomorphic Position: Natural levee of Right Hand Chute of the Little River

Elqvation: 239 feet (72.8 m) above *.s.l.

Depth Thickness Horizon Parent Material Description

(cm) (cm)

0-10 10 Ap Natural levee, Loamy sand, dark brown (10Th
Little River 3/3), platy.

10-25 15 A Loamy sand, dark brown (10YR
3/3), laminated, clear lower
contact.

25-74 49 Eti Sandy loam, very fine-grained
sand, dark brown (7.5YR 3/2),
weak fine subangular, blocky
with weak clay skins,
gradational lower contact.

74-101 27 Bt2 Sandy clay loam, dark brown
(10Th 3/3), weak medium sub-
angular block with weak clay
skins, clear lower contact.

101-112 11 2Bwb Natural levee, Sandy loam, fine-grained, dark,
Little River brown (10Th 3/3) with very

dark grayish brown (10YR 3/2)
clay skins, moderate medium
subangular blocky, clear lower
contact.

112-126 14 2BC Loamy sand, medium-grained,
dark yellowish brown (10Th 3/4),
weak medium subangular blocky,
gradatioz al lower contact.

126-144+ 18+ 2C Loamy san t, fine-grained, dark
yellowish \brown (10Th 3/4),
bedded.
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East Big Lake Core

Location: NWk, NEk, SWk, Sec 29, T16N, RIOE, Mississippi County, Arkansas
(Half Moon 7k minute Quadrangle)

Geomorphic Position: Backswamp of Mississippi River

Elevation: 235 feet (71.6 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (ca)

0-16 16 Driveway

16-21 5 Ap Natural levee, Sandy clay loam, black (lOYR 2/1),
Little River massive.

21-37 16 C Sandy loam with medium-grained
sand lense at 34-37 cm, black
(10YR 2/1) with dark yellowish -

brown (10YR 4/4) and gray
(10YR 5/1) laminae, abrupt
lower contact, 7,

37-46 9 2Bgb Backswamp, Clay, gray (10YR 6/1) -

Mississippi with yellowish brown (10YR
and Little 5/6) mottles, weak fine sub-
Rivers angular blocky, abrupt lower
interbedded with contact.
crevasse channel
deposits

46-121+ 75+ 2Cg Little River Clay, gray(10YR 6/1)
with yellowish brown (10YR
5/6) mottles, massive,
Contains thin lenses of light
yellowish brown (10 YR 6/4)
sand and granules and clayey
sand lenses at 59-63, 71-82,
and 110-121+ cm depths.

/
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EAST 810 LAKE CORE

BOTPH (c) X ORRIN SIZEZ < 2
s I

p CLAY $ ILT

* SAND

128

OWS DID LAKE CORE

:howt SpIPlE HORIZON TOTML GRRNEL SAND SILT CLAY

(c") SAH SILT CLRY VC C m F VF C M F

-21 16/86-211 AP 1 6 15 208 1 1 8 28 21 8 16 5 4 1 20 1
40 16/5/96-221 23gb 1 14 31 5 1 0I 1 3 6 2 2 1 9 12 18 1 = Ii
49164/"6-231 2Cg 1 12 29 9 1 SI 3 5 2 2 1 7 12 18 1 59 1

11-K-6/'5/6-241 2C S 1 4 6 I 3 I 7 21 40 18 4 I 2 I 1 I 6 1

CTERROR

&'5,86-21w 5.13039=2
6//86-22. .682294533
615'n86-230 .413445024
6/"6-240 1.7"M769138
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Bay House Core V

Location: SEk, SEk, SEk, Sec 22, T16N, R1OE, Mississippi County, Arkansas (Half
Moon 7h minute Quadrangle)

Geomorphic Position: Backswamp of Mississippi River

Elevation: 241 feet (73.5 m) above m.s.l.

Depth Thickness Horizon Parent Material Description

(cm) (cm)

0-22 22 Ap Natural levee, Sandy clay loam, dark grayish
Mississippi brown (IOYR 4/2), weak fine
River subangular blocky.

22-42 20 C Sandy clay loam, dark brown
(10YR 3/3), weak fine sub-
angular blocky, sharp lower
contact.

42-236+ 194+ 2Cg Backswamp, Clayey silt, grayish brown (10YR
Mississippi 5/2) with dark yellowish brown
River (10YR 4/4) mottl3s, pressure

faces, possible charcoal at
upper contact.

fl-IS
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159

290

240

NAY HOMSE Cone

DVpck SAMPLE WQR14- TOTAL .wSL
SAM) SILUT CLAY VCC c F Vp c m,
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Just East of Big Lake Levee Core

"Location: SWk, SWk, NEk, Sec 30, T16N, RIOE, Mississippi County, Arkansas (Half
Moon 7 a minute Quadrangle)

Geomorphic Position: Backswamp of Mississippi River

Elevation: 238 feet (72.5 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-25 25 Ap Natural levee, Clay loam, dark brown (10YR
Little River 3/3), massive, clear lower

contact.

25-30 5 Cl Sandy loam, very dark grayish
brown (1OYR 3/2) with dark
yellowish brown (10YR 3/4)
mottles, massive, clear lower
contact.

30-35 5 C2 Loam, dark brown (10YR 3/3)
with few gray (10YR 5/1)
mottles, massive, clear
"lower contact.

35-45 10 2Ab Backswamp, Clayey silt, dark brown (10YR
Mississippi 3/j) with black (10YR 2/1)
and Little streaks, massive, organic
Rivers matter, clear lower contact.

45-62 17 2Cg Silty clay, dark gray (10YR 4/1)
with dark yellowish brown (10YR
3/6) mottles, massive, clear

-lower contact.

62-85 23 3Btgb Backswamp, Clayey silt, dark gray (10YR
Mississippi 4/1) with few dark yellowish
and Little brown (10YR 3/4) mottles,
Rivers moderate medium subangular

blocky with clay films or
pressure faces, clear lower
contact.

85-218+ 133+ 4Cg Backswamp Clayey silt, gray (10YR 5/1)
Mississippi with dark yellowish brown
and Little (10YR 4/4) mottles, moderate
Rivers inter- fine subangular blocky, medium
bedded with sand lenses at 85-87, 144-
crevasse channel 147, and 151-157 cm.
deposits, Little
River

D-17
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Manila I Core

Location: SEk, SWk, SWk, Sec 32, T16N, R8E, Mississippi County, Arkansas (Manila
North 7! minute Quadrangle)

Geomorphic Position: Relict braided stream

Elevation: 240 feet (73.2 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-30 30 Ap Braided stream Sand, medium-grained, dark
brown (IOYR 3/3), massive,
lower contact gradational.

30-74 44 Cgl Loamy sand, medium grained,
dark grayish brown (IOYR 4/2),
bedded in lower 4 cm, lower
contact clear.

74-108 34 Cg2 Loam, grayish brown (IOYR 5/2),
with large yellowish brown
(IOYR 5/6) mottles that become
more abundant with depth, lower
contact sharp.

108-128 20 Cl Sand, medium grained, pale
brown (IOYR 6/3), Mn stains,
lower contact clear.

128-160+ 32+ C2 Sandy loam, dark yellowish brown
(IOYR 3/4) with light brownish
gray (IOYR 6/2) mottles.
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Manila 2 Core

Locatiou: SWh, SWk, SEk, Sec 31, T16N, R9E, Mississippi County, Arkansas
(Manila North 7k minute Quadrangle)

Geomorphic Position: Relict braided stream

Elevation: 241 feet (73.5 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-213+ 213+ Braided stream Sand, medium grained.

D-1 9
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Manila 3 Core

Location: SEk, SEk, SW', Sec 36, T16N, R8E, Misaissippi County, Arkansas
(Manila North 7k minute Quadrangle)

Geomorphic Position: Relict braided stream

Elevation: 239 feet (72.8 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
S(cm) (cm)

0-164+ 164+ C Braided stream Sand,,medium-grained.

D-20
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Manila 4 Core

Location: Center south line, SWk, SWk, Sec 35, T16N, R8E, Mississippi County,
Arkansas, (Manila North 7k minute Quadrangle)

Geomorphic Position: Channel-fill of relict braided stream

Elevation: 238 feet (72.5 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-16 16 Ap Channel-fill Sandy loam, very dark grayish
braided stream brown (10YR.3/2).
channel

'16-49 33 Cl Sandy loam, very dark grayish
brown (10YR 3/2) with grayish
brown (10YR 5/2) lenses, well-
sorted sand beds 15 to 37 cm
depth, wood common at base.

49-55 6 C2 Silt loam, very dark gray
(10YR,3/1), moderate fine
subangular blocky, sand lenses,
clear lower contacts.

55-65 10 C3 Sandy clay loam, very dark gray
(10YR 3/1), wood present, lower
contact sharp.

65-72 7 C4 Silt loam, very dark gray
(lOYR 3/1) with brown (10YR
4/3) sand lenses, sharp lower
contact.

72-120 48 C5 Sandy loam, very dark gray (10
YR 3/1) with large dark
reddish brown (5Th 3/4) mottles,
massive, wood present, clear
lower contact.

120-139 19 C6 Sandy loam, dark yellowish
brown (10YR 3/4) with grayish
brown (IOYR 5/2) mottles,
massive, Mn and Fe nodules,
clear lower contact.

139-169 30 C7 Loamy sand, dark gray (10YR
4/1) and very dark gray
(10YR 3/1) around organics,
massive.

169-187+ 18+ 2Cg Braided stream Sand, medium-grained,-dark

grayish brown (10YR 4/2),
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Miss Sand

Location: Wh, Eh Sec 19, T16N, R1lE, Mississippi County, Arkansas (Blytheville
7h minute Quadrangle).

Geomorphic Position: Linear sand blow

Elevation: 246 feet (75.0 m) to 250 feet (76.2 m) above m.s.l.

This is a linear sand body approximately 6 km long and 0.6 m thick. It over-

lies gray silty clay. Samples were taken at the basal contact of the sand.
Sampling sites are at regular intervals between the Arkansas-Missouri State

line (4/20/86-14) at the north end of the sand body and Drainage Ditch 29
(4/20/86-19) at the south end of the sand body.

miss SAND

MISS SA-ND

SffWLE HORIZON TOTAL GRAVEL SAND SILT CLAYi

SND SILTCLAY VC C I F w C M F

IC 1 8 0 6 1 3 1 2 39 59 6 6 1 8 6 S 0 SV

14/29A36-131 c 1 86 S S 1 6 1 3 49 32 14 2 1 e 0 S 1 0 01
14/28A86-161 C I9 1 0 1 4 34 44 14 3 1 1 9 6 1 9 91
14/2"/6-171 c 1 908 2 S 1 3 1 10 26 33 22 a 1 2 0 9 1 0 91
14/26/86-181 C 1 98 2 8 1 1 I 6 18 35 30 9 1 2 5 a 1 0 vI
14120/W4I9 I C 199 1 1 1 1 73844 13 4 1 100 66
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Pemiscot Bayou Core

Location: NEk, NA, NWA, Sec 29, TI6N, RIlE, Mississippi County, Arkansas
(Blytheville 7h minute Quadrangle)

Geomorphic Position: Outside edge of Pemiscot Bayou meander channel

Elevation: 246 feet (74.9 m) above m.s.1.

Depth Thickness Horizon Parent Material Description
(Cm) (Cm)

0-17 17 Ap Slackwater Loam, very dark gray (10YR 3/1-
channel-fill, 3/2), weak fine granular,
Pemiscot gradational lower contact.
Bayou

17-63 46 Cgl Sandy loam, dark grayish brown
(10YR 4/2), weak laminations,
gradational lower contact.

63-82 19 Cg2 Sandy loam, grayish brown
(10YR 5/2-4/2), massive, abrupt
lower contact.

82-91 9 2Ab(?) Natural levee, Loam, dark gray (10YR 4/1)
Pemiscot with dark reddish brown
Bayou (5YR 3/4) along joints, massive,

gradational lower contact.

91-137 46 2Cg Silty clay loam, dark grayish
brown (10YR 4/2) massive,
gradational lower contact.

137-152 15 3Abl Backswamp, Silty clay loam, dark gray
Mississippi (10YR 4/1), weak fine granular.

152-164 12 3Ab2 Silty clay, black (10YR 2/1),
moderate fine granular,
laminated, clear lower contact.

164-184 20 3Cg Silty clay, dark grayish brown
(10YR 4/2) with indistinct
yellowish brown (10YR 5/4)
mottles, weak fine granular,
clear lower contact, 3,160 +
110 years B.P. from 152-213 cm
depth.

184-188 4 4Ab Backswamp Silty clay, very dark gray
interbedded (10YR 3/1), weak fine granular,
with crevasse clear lower contact.
splay,
Mississippi
River
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188-259 71 4Cgl Silty clay, grayish brown
(10YR 5/2) becoming gray
(10YR 5/1) with depth, massive
with thin sand beds.

259-286 27 4Cg2 Sand, medium-grained, grayish
brown (lOYR 5/2), massive,
abrupt lower contact.

286-320 34 4Cg3 Clay, light grayish brown
(1OYR 6/2) to gray (10YR 5/1)
in lower portion, with dark
yellowish brown (10YR 4/6) iron
stains, few Mn stains, 0.4 cm
thick sand lense near base.,

32J-335 15 4C Loamy sand, medium-grained, pale
brown (10YR 6/3), bedded with 3
cm thick silty clay with lower
contact clear and upper contact
gradational.

335-366 31 4Cg4 Clay, gray (10YR 5/1) with some
dark yellowish brown (1OYR 4/4-
4/6) mottles, massive, some Fe
stains, few Mn stains.

366-371 5 5Ab? Natural levee, Clay dark grayish brown (1OYR
Mississippi 4/2), massive, lower contact
River abrupt.

371-457 86 5Cg Clay, gray (1OYR 6/1) with
abundant yellowish brown
(10YR 5/6) mottles.

457-459 2 6Ab? Natural levee, Clay, gray (7.5YR 5/1) with
interbedded brown (10YR 4/3) and dark
with crevasse yellowish brown (10YR 4/6)
splay, mottles, distorted thin
Mississippi laminae, Mn nodules, wood (?)
River present.

459-549 90 6Cgl Clay interbedded with sandy
loam, gray (10YR 5/1) with
large abundant dark yellowish
brown (10YR 4/6) mottles,
bedded with sandy lenses at 482
cm, 520-528 cm, 541-549 cm
depths, gradational lower
contact, 8,530 + 300 years B.P.
from 442-518 cm depth.

D-24

". ,,i4  •. . ... .

4 -• 3 .K -



II

549-580 31 '5Cg2 Sandy loam, gray (IOYR 5/1) to
grayish brown (10Th 5/2) inmore sandy zones, bedding in-- </

distinct, clear lower contact.
580-594+ 14+ 6Cg3 Clay, gray (10Yh 5/1) with

abundant yellowish brown
(10Th '4/6-5/6) mottles; massive.
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"miscu ISCT i CORE

fepth SAMIPLE HORIZON TOTA GRAVEL SANM SELT CLAY

(cm) S SILT CLAY VCC R F VF C I F

8 14/eV8"6-1 I 1p 38 36 251 0 06 17 7 6 110 18 81 23
26 14/088,6-21 Cal 1 75 IS 10 i 6 1 0 18 35 13 9 1 8 6 1 1 1t I
53 14A886-31 Cl 1 61 26 13 I 0 I 6 10 22 14 15 113 10 3 1 13 1
S14A08"6-41 .Cg2 1 62 29 9 1 0 1 6 6 16 17 23 122 6 1 1 9 1
87 14/08/86-51 Ab(?)l 31 43 261 6 1 1 2 8 20 127 11 5 126 1

112 14/08/6-61 2C 1 I 11 58 31 191 6 0 4 6 129 23 6 131 .1
149 14/08/86-71 3Abl 3 63 33 191 6 1 1 1 123 38 16 33 1
160 14/886-91 'ib2 I 3 5 42 f 0 1 0 1 1 1 1 I 38 9 1 42 1
173 14/188/6-91 3Us 13 4 2 21610 1 1 1 11 62919 152
186 14/A/86-101 4m 110 49 401 01 0 1 3 3 3 I1•629 191 46
200 14/08/86-111 4Cl 13 44 53 1 810 1 1 1 1 1 2910 13 1
227 14/01/86-121 4cgl 1 5 46 54 I 6 I 0 1 1 1 1 1 4 2? 9 1 54 1
25414/08/86-131 I4Cal1 4 42 54 1 I1 0 6 1 1 15 27 18 4 I
262 14/08/6-141 4C2 192 4 41 0 13 22 44 19. 5 1 3 14 1
27 14/W0/86-11 ACuZ 183 8 191 1 1 19 42 16 41 2 4 2 19 1/
297 14/e"6-161 4C31 5 35 601 6 1 1 2 1 14 5 20 11 68 1
313 14/08/86-171 4Cg.3 1 7 32 60 I 9 1 8 1 2 2 1 1 2 20 18 1 60 1
327 14/0"/86-181 4C 8I 10 le 1 I 1 18 46 16 1 3 4 3 110 I
"30 14/0S/6-191 4cg4 113 31 57 61 8 3 4 3 21 2 19 10 157 1
359 4 /W"6- 20 If 4cg4 112 3 53 1 01 5 3 2 21 4 29 11153 1
368 14/A86-211 5Ab() 127 29 41 01 8 5 13 7 2 1 18 61 4
3" 14/0 6-221 •Cg 1 21 26 53 1011 0 5 31 3 1 8 13
424 14/8/86-231cg 1 39 22 48 18 12 186 51 2 11 91 40 1
4•3 14/98/86-241 5c. i 25 24 50 1 6 1 e 1 2 11 11 1 4 19 1 I SO,-_
466 14A/$86-251 6Cg1 21 25 54 1 011 3 5 7 6 111 4 1 154 1
50014A/86-261 6cg 137 23 41 1 01 4 9 9 141 9 8 6 1 I 41
5" 14/08/86-271 1cgl 78 9 13 1 1 2 20 38 12 61 4 3 2 113 1
S58 14/08/86-281 6Cg21 81 8 11 1 3 21 38 13 6 1 3 2 111 1
576 1408/86-291 6C1I 79 7 13 1 1 17 45 9 5 13 2 2 113 1
585 14/08/86-301 c&3 131 24 451 8 1 3 7 6 15 11661 6 14, 1

q ..

\,
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State Line Cut

Location: NWk, NWk, NWk, Sec 19, T16N, R1lE, Mississippi County, Arkansas
(Blytheville 7k minute Quadrangle)

Geomorphic Position: Backswamp of Mississippi River

Elevation: 247 feet (75.3 m) above m.s.l. 7

Depth Thickness Horizon Parent Material Description
(cI ) (cm)

0-48 48 Spoil from
drainage ditch

48-58 10 Bt Natural levee, Clay loam, very dark grayish
Mississippi brown (10YR 3/2), strong
River medium subangular blocky,

abrupt lower contact.

58-65 7 Cg Clay loam, dark gray (10YR 4/I)
with dark yellowish brown (10YR
4/6) mottles, weak medium sub-
angular blocky, sharp lower
contact.

65-126 61 2Btgb Backswamp, Silty clay, dark gray (10YR
Mississippi 4/1) with few dark yellowish
River brown (10YR 3/6) and dark red

(2.51M 3/6) mottles, strong
fine subangular blocky
becoming coarse with depth,
clear lower contact.

126-197 71 2Cgl Clay, grayish brown (10YR 5/2)
with abundant yellowish brown
(OYR 5/6) and very dark gray
(10YR 3/1) mottles, weak coarse
sub-angular blocky, lower
contact gradational.

197-248 51 2Cg2 Clay, dark gray (10YR 4/1) with
diffuse yellowish brown (10YR
5/4) mottles in upper portion of
unit, medium coarse subangular
blocky, Fe stains, slickensides,
lower contact clear.

248-376 128 3Cgl Natural levee, Sandy clay loam, grayish brown
Mississippi (10YR 5/2) with abundant dark
River yellowish brown (10YR 4/6)

mottles, weak medium subangular
blocky becoming coarse with
depth.
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376-395+ .19+ 3Cg2 Clay loam, gray ClOYR 5/1)
with few yellowish brown
(10Th 5/4) mottles, strong
medium subangular blocky with
some pressure faces.
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PT. (CM) X OIN SIZE < 2MM
6 56 166
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376
390

STAT! LINE CUT

Deth SAMErPL! HMIM TOTAL ORMAL SW4 SILT CLAY

(cm) SNND SILT CLRY VC c j F VP C 1P F

33l4/29/96-11 i1 32 31 371 6 5 14 8 4 1 6I 1 15 1 I
2 ,14/2L8-21 cg31 38 31 1 1 6 6 1 7 4 1113 7 1 I

74 14,286-31 a2,l 4 47 49 1 1 1 1 1 1 17713• 49
108 14,20/89-41 2ntgb1 4 46 581 S 1 6 1 2 1 15 29 12 510
1"-14/28/86-51 2Cg415 35 66 1 6 1 1 2 1142611 66 1
173 14/20'86-61 2csl 5 33 62 1 6 1 6 6 1 2 1 1 2 21 18 1 62 1
207 14/2,96-?, 2C21? 31 62 1 61 S 1 3 2 141512 162
234 14,29,'6-61 242 114 31 56 1 1 S 3 7 31 3 16 12 156
262 1,12,.46-91 3c1 38 26 42 1 1 1 11 21 61 5 7 1421
275 14/2086-101 3C 154 17 28 16 1 17 29 61 3 95128
314 14'2M 6-111 3Cs1 56 18 261 61 6 4 26 24 71 6 8 4 26 1
32 14,,•/N86-121 3Cs1 53 19 28 1 S 2 26 24 ? 7 7 41 29
33 14/20/96-131 c32 144 22 331 61 6 3 18 17 53 1 4 133 1
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West Big Lake Core

Location: NWk, NWk, NWk, Sec 4, T15N, R9E, Mississippi County, Arkansas (Manila

North 7k minute Quadrangle)

Geomorphic Position: Natural levee of Right Hand Chute of the Little River

Elevation: 237 feet (72.2 m) above m.s.l.....

Depth Thickness Horizon Parent Material Description
Acm (cm)

0-5 5 Ap Natural levee, Sandy loam, very fine-grained,
Little River dark brown (10YR 4/3), weak

granular, clear lower contact.

5-21 16 Bg Sandy loam, very fine-grained,
grayish brown (10YR 5/2), weak
fine granular, lower contact
clear.

21-32 11 C1 Sandy loam, very fine-grained,
brown (10YR 5/3) with medium
distinct dark yellowish Tora-.
(10YR 4/4-3/4) mottl-•:, wea•
fine granular, lo,:-. contact
gradational.

32-44 12 C2 Sandy loam, very fine-grained,
brown (10YR 5/3-5/4), massive.

44-61 12 C3 Sandy loam, fine-grained, dark
brown (10YR 4/3) with few large
indistinct grayish brown (10YR
5/2) mottles, massive, clear lower
contact.

61-91 30 2C1 Natural levee, Sandy loam, very fine-grained,
Little River dark yellowish brown*(10YR 3/4)

with few light brownish gray
(10YR 6/2) horizontal mottles,
massive, gradational lower
contact.

91-123 32 2Cg Sandy loam, fine-grained, gray
(10YR 5/1) with abundant large
dark yellowish brown (10YR 4/4-
5/6) mottles, massive,
gradational lower contact.

123-137 14 2C2 Sandy loam, fine to medium-
grained, yellowish brown (10YR
5/4-4/3), massive, gradational
lower contact.
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137-229+ 92+ 3C Braided stream Sand, medium-grained, brown
(1OYR 5/3), massive.
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West Big Lake Test Pit #1 d

Location: SWk, NWk, NWk, Sec 4, T15N, R9E, Mississippi County, Arkansas (Manila
North 7ý minute Quadrangle). This is Archeological site 3MS21.

S /

Geomorphic Position: Natural levee of Right Hand Chute of the Little River

Elevation: 237 feet (72.2 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-20 20 Ap Natural levee, Sandy loam, fine-grained, dark
Little River yellowish brown (10YR 3/4),

massive, lower contact abrupt,
wavy.

20-34 14 B Sandy loam, fine-grained, dark
brown (10YR 3/3) with very dark
grayish mottles, weak medium
platy, brown (10YR 3/4) lower
contact gradational.

34-44 10 C Sandy loam, fine-grained, dark
yellowish brown (10YR 4/4) with
indistinct mottles, massive,
lower contact abrupt.

"44-52 8 2Bwb Natural levee, Sandy loam, fine-grained, dark
Little River yellowish brown (IOYR 3/6),

medium subangular blocky,
abundant root pores, lower
contact abrupt.

52-89 37 2C Sandy loam, fine-grained, dark
yellowish brown (10YR 4/4) with
few indistinct mottles at top,
massive.

89-97 10 3Bwb Natural levee, Sandy loam, fine-grained, brown
Little River (10YR 4/3) with gray mottles,

weak medium subangular blocky
with weak clay skins.

97-107+ 10+ 3Btb Sandy loam, fine-grained, dark
yellowish brown (10YR 3/6), ' 7
weak medium subangular blocky,
weak clay skins.
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WETBGLAK EST 31PLKETSTPIS

Depthot SAM HORZONITO GRZELgm ILTuI

Cm) "ANSILTLR VCC N F VF Cm

113 1 Apl ['68 21 5 1691668 632 261234 2 1 I
24 1310SAM-621 a 1'39 34 7 1 0 1 6 16 3 21 25 124 7 3 1 7 I
33 13/ft'68-31 & 164 31 5 1601686631 26 123 71 131
41 134/ML6I-41 c 1 67 29 4 1 6 1 6 6 32 28 122 6 1 1 4 1
46 I348465 I Rb 1 64 24 12 1 0 1 6 6 6 31 26 119 4 1 1 12 1
32 13/O8/86-61 2C 1I 67 24 9 1 0 1 S 6 7 33 27 117 3 2 1 9 1
3 .8/\8-71 2C 1 73 26 3 1 0 1 6 6 7 33 29 119 5 2 1 3 1

4313/0&M" I62C 1 81 17 3 16016016 8 36 37 112 3 2'13 I
93 13/08/M6-9I13M 1 73 14 11 1691602 934 36 1163 1 111 1"-13I3e 16-1 3stb 173 15 121 S 1 2 14 3" 26 111-3 1 ,112 1
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Wood Core

Location: SWk, SWk, NEk, Sec 5, T15N, R9E, Mississippi County, Arkansas (Manila

North 7ý minute Quadrangle)

Geomorphic Position: Natural levee of Right Hand Chute of the Little River

Elevation: 238 feet (72.5 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0-10 10 Ap Channel, Sand, medium-grained, dark
Little River brown (1OYR 3/3), massive.

10-17 7 Bw Sand, •edium-grained, dark
brown (10YR 3/3) with dark
grayish brown (10YR 4/2)
mediumlindistinct mottles, very
weak fine subangular blocky.

17-40 23 C Sand, Medium-grained, dark brown
(10YR 1/3) with dark grayish
brown (10YR 4/2) medium,
indistinct mottles, massive,
possible organics at basal
contact, clear lower contact.

40-50 10 2Cg Natural levee, Sandy loam, vcry fine-grained,
Little River gray (10YR 5/1) with some dark

yellowish brown (IOYR 3/4)
mottles!, Mn stains, diffuse
lower cntact.

50-80 30 2CI Silt loam, very fine-grained,
dark yellowish brown (IOYR
4/6) with large gray (10YR 6/1)
and dark yellowish brown (10YR
3/4) mottles, massive, Mn
stains, gradational lower
contact.

80-115 35 2C2 Loam, very fine-grained, dark
yellowish brown (10YR 4/4)
with few light brownish gray
(10YR 6/2) mottles, massive,
few Mn stains.

115-161+ 46+ 2C3 Loamy sand, fine-grained
becoming coarser with depth,
dark yellowish brown (10YR 4/4)
with very few indistinct
grayish browh (10YR 5/2)
mottles.
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Yarbro Core

Location: NEk, NWk, SWk, Sec 27, T16N, RILE, Misssissippi County, Arkansas
(Blytheville 7i minute Quadrangle)

Geomorphic Position: Mississippi River abandoned meander channel

Elevation: 251 (76.5 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm) ........

0-28 28 Ap Natural levee, Sandy loam, dark bronm (10YR
Pemiscot 3/3), weak platy structure
Bayou above, becoming massive in

lower 10 cm, abrupt lower
contact.

28-39 11 CS Sandy loam, dark grayish brown
(IOYR 4/2) with dark yellowish
brown (10YR 4/6) mottles, Mn
stains and nodules, massive
structure, abrupt lower
contact.

39-188 149 2Cg Backswamp, Silty clay loam, dark gray
Mississippi (10YR 4/1) with dark yellowish
River brown (10YR 4/3-6) mottles

which become more abundant
with depth, pressure faces or
clay skins strongest at 62-85
cm depth, clear lower contact.

188-230+ 42+ 3C Chaniel-fill, Silty clay loam, brown (IOYR
Mississippi. 4/3) with grayish brown (10YR
River 5/2) mottles, massive structure.
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61 16I6-1 I AV 58 34 3 11131923 21 126319 1
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43I1613186-31I~cs 1 561 33 19 169 9 1 4'1242V719 133 1
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Zebree - Big Lake Core*

Location: NWk, Sec 23, T15N, R9E, Mississippi County, Arkansas, (Half Moon
7k minute Quadrangle).

Geomorphic Position: Bay of Little River in Big Lake National Wildlife Refuge;under approximately 2 m of water.

Elevation: 224 feet (68.1 m) above m.s.l.

Depth Thickness Horizon Parent Material Description
(cm) (cm)

0- 45 45 Slackwater Silt, organic, loosely
channel-fill,. cosolidated
Little River

45-155 110 C2 Clay, organic, blocky

155-160 5 C3 Organic debris including sticks,
twigs, and leaves, 180 years B.
from 155-160 cm depth.

160-170+ 10+ 2C Natural levee, Sandy clay, nonorganic, hard, dr
Little River - ,

Description and date from King (1980), interpretation of parent material and
horizon nomenclature by Guccione (this report).
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*P1

Plate 1. Ditch 29, across the drained bed of Big Lake
Swamp.

Plate. 2 Ditch 1S, Tree lineat left, levee around Dig Lake
Swamp to right.
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Plate 3. Ditch 10, tree line beyonid peoples

Plate 4. Ditch 12 on Relict Braided Surface.
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*Plate 5. Selected artifacts from 3M9199i A & 8. Savnd-tempered
effigy fragments; C. cerdmarkod,,. sand-tempered rim
shard.
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Plate 6. Selected artifacts from 3M9471i A, C, D. cordmavked,
sand-tempered shards; B. radf ilined, sand-tempered
shardl E. punctated, cardinarked., sand-temperwd bass
sherdl F. battered quartzite; 0. Dover chart hoe; H.
orthoquartzite arrow preform..
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Plate 7. Selected artifacts from 3I4S119s A thru D. shell-
tempered sherds; E. cordmarked, san~d-tempered *hard;
F. ground granitoid.
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Plate 9. Historic artifacts. A. porcelain~ tableware,, with
transfer print; B. blue transfer print shard; C.
whitaware shard, flo blue; D & G. whiteware, floral
decal; E & F. porcelain shard, floral decal; H & I.
milk-glass jar fragment; J. porcelain rim shard; K.
porcelain marble; L. porcelain insulator; M4. molded
lavender glass basal N. glass bottle neck, crown cap;
0. clear glass bottle fragment.

Artifacts from. 3148471- MI; 3149472-,C, 1, K; 3146474- A,
B, D9 N; 3146119- F, HIi 3149199- E, 6, J, LI 0.
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APPENDIX F

BRIEF BACKGROUND OF THE CONTRIBUTORS TO THIS PROJECT

Rr-L ftt2rft U. 6Lfftrx I• a urved as Principal Investigator
(PT) on this project. Dr. Lafferty took his Ph.D. in 1977 from
Southern Illinois University. Since 1976 he has spent 27 months
in JbM fjiql directing all kinds of cultural resource management
projects, authored or co-authored ten books and more than thirty
smaller technical reports and papers. His projects have involved
NRHP significance testing if 76 different archeological sites. He
has developed and tested predictive models on five projects. Dr.
Lafferty directed the field work, authored most of the report,
and served as the principal point of contact with the sponsoring
agency. He was responsible for the overall execution, of the
project.

2=j Mqr2£r2s J_ i* 2imng took her PhD in 198 at the
university of Colorado in Geomorphology. Dr. succione is
Assistant Professor in the Department og Geology at the
University of Arkansas and has conducted a number of studies on
Pleistocene and Holocene deposits in the Midwest and Lower
Mississippi Valley. Dr. Succione conducted the Geomorphology
research in the project and wrote Chapter 5.

Dr. Beverly J. Watkins took her PhD in 1986 in history at
Auburn University. She has conducted many research projects into
various aspects of Arkansas and Southern history and is currently
a freelance historian. She conducted the archival research and
and wrote the Archival documentation.

Ms. Linds J. Scott is ABD in Pallonology from the University
of Colorado. She has researched and authored many reports on
pollen frcm the American Southwest, Midwest and the Lower
Mississippi Valley and directs the Palanological Laboratory in
Lake City 7? Colorado. Ms. Scott directed the pollen work and
was the principal author of Chapter 7.

lil Ka~• Mb & d2as serves as Laboratory Director, office
manager, and principal analyst on all MCRA projects. She was
employed by the Arkansas Archeological Survey for more than four
years in the position of Assistant Laboratory Director in their
central laboratory in Fayetteville. She holds a BA in Sociology
from Quincy College. Ms. Hess was responsible for artifact pro-
cessing, labeling, and analysis on this project.

M =02 arzulial serves as Project Archeologist and
lithics analyst on projects and will direct this project. He has
8 years experience working in archeology in the Southeast and
West. He took his MA at the University of Arkansas and has exten-
sive experience in report writing and fieldwork.
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MI& 8yHz 2 is draftsperson. She has experience with
computer drafting as well as standard drafting techniques. She.
drafted all of the archeological figures.

Ms. Mary Printup is editor for MCRA manuscripts. She served
as editor for the Arkansas Archeological Survey for ten years.
Ms. Printup received her B.A. in English from Southwestern
University at Memphis. Ms. Printup copy gditied this report.
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APPENDIX 8

MANAGEMENT SUMMARY

INTRODUCTION

The goals of this project were laid out in the Request for
Proposal (RFPs Solicitation NO: DACW66-85-R-0061) by the Memphis
District, Corps of Engineers, in order to place the proposed
enlargement of Ditches 10, 12, and 29 in compliance with the
referenced legislation and regulations. These goals arvm

a. Research Design
b. Cultural Resources Review
c. Intensive Survey
d. Initial Site Testing
e. Geomorphic Study
f. Laboratory Processing, Analysis and Preservation
g. Curation (RFP:C-4)

Mid-Continental Research Associates (MCRA) responded to the
RFP with a proposed Research Design that specified how we planned
to achieve the other goals in the project. Each of these is
discussed below with a detailed summary of the results and
conclusions reached for cultural resources evaluation purposea.

CULTURAL RESOURCES REVIEW

A comprehensive cultural resources review of the records in
the Office of the State Archeologist was performed. This included
all known sites within 200m of the project area, photo copying of
the General Land Office maps and the 1939 United States Geologi-
cal Survey quadrangle maps. This resulted in the Identification
of seven known archeological sites within 200m of the project
area, including the Zebree site (3MS20). These sites were record-
ed on project maps so that they could be related to the sites
discovered on the survey.

CULTURAL RESOURCES SURVEY

The cultural resources survey was conducted during the
beginning of February 1986 with a crew of six persons. Over vir-
tually all of the 52.8 km (33 miles) survey area surface visibil-
ity was excellent, with fallow fields with near 100% visibility
or very young winter wheat with 60-80% visibility. Only one area
of 400m (1/4 mile) was in forest. The forest area required closer
spacing of the systematic shovel tests (normally placed every
200m and excavated to 50cm deep in all parts of the survey area)
to 50m intervals.

The survey resulted in the identification of only three
previously known sites (3MS21, 3MS119, and 3MS199) in the project
area. In addition 21 other locations were identified as potential

6-1



archeological sites. These were duly reported to the Office of
the State Archsologist (OSA). The OSP assigned eight site num-
bers to nine of the reported potential site locations. This
results in a total of eleven archeological sites in the total
project area.

The following potential sites were not assigned site num-
bers: 29AI, 29A2, 29A4, 29A14s 29A15, 29A17, 29A18, 29A199 29A20,
29B1 and 29B5. The historic sites have been placed in a site lead
file to be activated when the historic sites are over fifty years
old, and will be reassessed then. In all cases, I concur with the
OSA's decision not to assign site numbers, but I believe we were
correct in reporting these as potential locations.

Two potential sites (PS), 29A2 and 29A4, were isolated
prehistoric artifacts. PS 29A2 was an isolated Mississippi
period sherd found on the spoil pile of Ditch 29. We returned to
this location during th3 testing phase, and two persons walked
systematically over a 200m x 200m area on all sides of the flag-
ged find at 1m intervals. No additional material was found. This
area was prehiscorically a part of Big Lake and is covered with
Sharkey Clay. Therefore, there is a low probability that this is
an intact site.

PS 29A2 is in a low clayey area near Ditch 10 and Buffalo
Creek Ditch. Intense surface searchinp around the isolated flake
failed to locate any additional material. There are other known
sites on the higher sandy ground to the northeast and southwest
of the isolated find, which formed the levee of the Buffalo
Creek. This is therefore a low probability location and is pro-
bably the result of plow drag from the adjacent known sites.

Ten potential sites were recent historic house sites (29A1,
29A141 29A15, 29B5, 29A189 29A199 and 29A20) and historic dump
sites (29B19 29A17 and 29A21). The recent house sites were shown
on the 1956 quad maps, but not on the earlier quad maps. All of
these sites had indications of 1950s artifacts and no artifacts
were found suggesting a pre-1930s occupation.

This left 11 sites in the project area (3MS21, 3MS119,
3MS199, 3MS471-478). Two of these sites (3MS475 and 3MS476) were
determined to be out of the impact zone and in c€nference with
the Contracting Officer's Representative were eliminated from the
testing program. Consequently, nine sites and one PS were tested.

INITIAL SITE TESTING

The Scope of Work required a 25% Controlled Surface Collec-
tion (CSC) and a Im x Im test unit excavated to assess the depth
and composition of the archeological matrix at each site. We had
estimated that total collections would cover ^11,0v0 m2 and that
7 cubic meters would be excavated in the test units. Even though
the sites were fewer than expected, four (3MS219 3MS119, 3MS199
and 3MS471) were quite extensive. As a result 15,025 square
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meters of controlled surface collections were made in 5m x 5m
controlled units on eight sites and one PS (29AI). With the
exception of the four extensive sites we have good control over 7'
the surface manifestation of all sites. The surface
manifestations of the ninth site (3MS477) were so sparse that the
artifacts were point plotted.

Test units were positioned in an impressionistically deter-
mined high density area after the CSC had been made. A total of
ten test units were excavated on the nine sites and one on PS
29AI. These totaled approximately 7.8 cubic meters excavated inv
10cm levels, and all levels were screened in 1/4" mesh shaker
screens.

SIGNIFICANT SITES

Sit. No. 3MS199

Period/Time: Prehistoric Early Mississippian, Early C?),
Middle, Late Woodland, Histovic (GLO)

Estimated Site Area: )6ha (15 acres)
CSC (Square meters): 2,525
Maximum known depth: 74cm
Nature: Scatter of prehistoric and historic materials on

both sides of the ditch, and probably north into Missouri. The
CSC extended 300m on the levee side of the ditch (east) and about
100m west of the ditch to the limit of the site. The north site
limit is currently undefined and the east edge is under thu Big
Lake Levee. The test unit was placed in a high density of the
scatter and archeological materials were recovered to 74cm BS.
This was apparently stratified in a sandy matrix with a little
carbon observed in the matrix. Below the base of the plowzone at
38cm the whole deposit was stratified Woodland period ceramics,
which were largely Sand Tempered-Cordmarked. Three rim sherds and
a possible lizard effigy were recovered in this unit. The sherd
density was as high as 600 per cubic meter.
NRHP Significance: This site is stratified and has "hat is
probably a Woodland sequence capped by Mississippian in some
areas. \There are deeply buried deposits and, given the surface of
the pr historic, landscape there is every reason to expect that
there re deposits which are deeper and more highly stratified.
This site has important data on the little-understood Woodland in
the Central Mississippi River Valley.

Dat Limitations: The surface limits of the site have not
been fu ly defined by controlled surface collection. We have
even le s of an idea of the subsurface extent of the site and
variati present in site depth.

Propoed Impacts: This site is currently cut by Ditch 10 and
will have a much larger area excavated on the east side, where
the levee is located.

Proposed CRM Recommendations:, () More extensive testing to
define site limits and more fully document artifact variation and
surface limit, (2) route project around the site or, (3) cancel
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this section of the project.

Site No.3MS471 (2B)
Period/Time: Middle & Early Mississippian, Woodland & His-

toric (19th century)
Estimated Site Area: 3.5ha
CSC (Square meters): 1,000
Maximum known depth: 55cm BS
Nature: Scatter of historic and prehistoric materials in

plowed field. There were large prehistoric sherds in a fairly
dense concentration on the highest part of the site. The test
unit was excavated in this part but the CSC was made at a later
date after the freshly plowed surface had been rained on. The CSC
area was severely restricted in extent by the seep ditch which
had flooded all but the highest part of the site. The test unit
was excavated to 75cm BS. The culture-bearing matrix was obvious
and present to 55cm, where it abutted the B Horizon soils.

Data Limitations: The surface limits of the site have not
been fully defined by controlled surface collection. Due to the
flooding of the seep ditch none of the edges have been defined by
the controlled surface collection. We have even less idea of the
subsurface extent of the site and what variation is present in
site depth.

Proposed Impacts: This site is currently cut by Ditch 10 and
will have a much larger area excavated on the east side, where
the levee is located.

Proposed CRM Recommendations: (1) More extensive testing to
define site limits and to more fully document artifact variation and
surface limits, (2) route project around the site , or, (3)
cancel this section of the project.

Site No. 3MS119

Period/Time: Early Mississippian, Barnes, Historic Ten-
ant (?)House

Estimated Site Area: >6ha
CSC (Square meters): 2,050
Maximum known depth: )85 cm BS
Nature: This is a dense scatter of prehistoric and historic

material on a well drained sand ridge. There is one standing
house which is still occupied and two locations which look like
previous house sites. This site is on both sides of the ditch.
The test unit was excavated to 85cm below surface when excavation
was terminated due to objections of the landowner. At this level
we had just identified a post mold or small pit with Varney Red
Filmed sherds. The matrix we had been digging through was a
Woodland period midden. This site covers a much greater area than
originally reported. We currently have good data on the southern
limits of the site and no other areas. Mr. Ray Benefeld, who grew
up in the house on the site and as a boy collected points from
its surface, stated that he had picked points up as far north as
the fence. He indicated that most of his large points came from a
steep slope which appears to correspond to the old levee slope,
and asked whether we thought that the area east of the ditch with
a lot of white chert was prehistoric. Investigations of this area
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indicated that it was a relatively dense concentration of Cres-
cent quarry lithic debris. The author visited Mr. Benefeld's
house and looked at his point collections. He identified one
board of points found by his brother which he was sure had come
only from 3MS119. This board contained at least three Dalton
points, 20-30 Archaic points, and a few arrow points.

NRHP Significance: This site is perhaps the most significant
of the four large sites discussed in this section. The site has
features and an incredible midden. We were into the.Early Wood-
land levels, as evidenced by Poverty Point objects, when excava-
tions had to be halted. This is apparently a stratified deposit
which is extremely important for defining cultural change and
continuity in the Central Mississippi River Valley.

Data Limitations: The surface limits of the site have not
been fully defined by controlled surface collection. We have
even less idea of the subsurface extent of the site and variation
present in site depth.

Proposed Impacts: This site is currently cut by Ditch 10 and
will have a much larger area excavated on the east side where the _ _
levee is located.

Proposed CRM Recommendations: (b) More extensive testing to
define site limits and more fully document artifact variation and
surface limit, (2) route project around the site , or, (3) cancel
this section of the project.

Site No. 3MS21

Period/Time: Historic, Early Woodlandl Middle Woodland,
Dunklin Phase, Baytown (?), Early Mississippian

Estimated Site Area: )3ha
CSC (Square meters): 3,550
Maximum known depth: )125cm BS
Nature: This site contained a mound reported southwest of

the house site. There was a scatter of sherds and lithics on the
sandy ridge running north to south and on both sides of Ditch 18.
Two pots were reported to have been dug out near Ditch 10 on the
ridge in the 1960s. The historic house site probably has some
antiquity. Two test units were excavated on this site on both
sides of the ditch. Test Unit 1 on the west side contained a
stratified sequence of three paleosols, separated by white sand.
This terminated at 1m below surface in an assemblage which had
cordmarked pottery and a mass of unfired Barnes clay body and
Poverty Point Objects. Test Unit 2 on the east side of Ditch 10
had stratified deposits to 125cm where excavations were termi-
nated due to the rising water table. Poverty Point Objects, daub
of a large size and a fired clay hearth was recovered in this
unit. A core was taken from the north part of this siteg and
what appeared to be coarse sands of the Relict Braided Surfac4
were encountered at 2m BS.

NRHP Significance: The fact that two features were
identified in two test units is enough to make this site
significant. The association of daub in large pieces, with large
(2cm) diameter cane impressions associated with Wondland pottery
is also quite rare. This site also contains carbon and had a
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mound. This is clearly a significant site and may possess unique
qualities.

Data Limitations: The surface limits of the site have not
been fully defined by controlled surface collection. We have
even less idea of the subsurface extent of the site and what
variation is present in site depth.

Proposed Impacts: This site is currently cut by Ditch 10 and
will have a much larger area excavated on the east side where the
levee is located.

Proposed CRM Recommendations: (1) More extensive testing to
define site limits and to more fully document artifact variation
and surface limit, (2) route project around the site , or, (3)
cancel this section of the project.

Site No. 3MS477 (29A10)
/

Period/Time: Barnes
Site Area: S0.12ha
CSC (Square meters): 17 artifacts point plotted
Maximum known depth: ?
Nature: Light scatter of Barnes sherds and some lithics

between Ditch 10 and levee. No material was collected on the west
side of the ditch. The site area was walked at a meter interval
by a crew of five persons. All artifacts were flagged and then
mapped. Artifacts recovered consisted of very small Barnes sherds
and one core (Crowleys ridge gravel) chopper tool. No material
was recovered in the test unit. The documented presence of the
spoil pile on the east side of the ditch and the geomorphic
location of the ditch strongly suggest that there may be deeply
buried deposits in this part of the project area.

NRHP Significance: Unknown
Data Limitations: No intact deposits have been found in the

limited investigations.
Proposed Impacts: Unknown
Proposed CRM Recommendations: (1) More extensive testing, (2)

route project around the site, or, (3) cancel project this sec-
tion of the project.

The above five sites are in an area which has demonstrated
stratified deposits which could very well span the archeological
record. I believe that these deposits are significant in terms of
the NRHP criteria and that it is quite possible that in places
there will be buried deposits as deep as 3 or 4 meters. These
five locations need more extensive investigations that will
define the nature of the deposits and date them.
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INSIGNIFICANT SITES

/"

Site No. 3M$474 (29A6)

Period/Time:Historic, Early to middle 20th century
Site Areak .36 ha
CSC (Square meters): 1425
Maximum known depth: 30 cm BS (Plowzone)
NatureuArtifact scatter in corner of field adjacent to road.
NRHP Significance: Archeologically this site is not

significant because it is largely disturbed by plowing (and there
are still some of these sites which have not been plowed) and is
mostly from the plastic period.

Data Limitations: There could be undisturbed sub-plowzone
feat ures.

Proposed Impacts: Equipment tracking over in association
with excavation and tree clearing.

Proposed CRM Recommendations: No further archeological work.

Site No. 3MS473 (29A3 & 29A5)

Period/Time: Mississippian, Historic
Site Area: )0.25 ha
CSC (Square meters): 1200
Maximum known depth: 33 cm
Natures Light scatter of prehistoric material on both sides

of Ditch 12 on edge of sandy soils which were at one time the
levee of Buffalo Creek. This is very low density with a high
proportion of lithics. Historic component appears to be older
dump site though some bricks 4re in evidence. The historic compo-
nent is only on the south bank concentrated around the ditch and .
is probably a dump. The artifacts on the north side of the ditch
were point plotted and all were on the spoil pile. The test unit
was excavated off the spoil pile on the south side of the ditch.
Historic material was found in the 28cm thick plowzone and two
flakes were found in the succeeding two levels (20-48 cm BS).
Excavations terminated at 68cm without encountering any addi- -
tional material.

NRHP Significance: The historic component is too recent to
be significant in terms of the NRHP criteria. The prehistoric
component does not havs the domonstrated characteristic of a
significant site. The artifacts are in very low density (10
flakes per cubic meter, and three prehistoric artifacts in the
controlled surface collection). The soils are not anthropocized.
This site is in a high probability area for buried deposits, and
there are other known productive sites located along this same
levee.

Data Limitations: The distribution of artifacts suggests
that the main part of the site is buried under the spoil pile on
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the south side.
Proposed Impacts: brush clearing
Proposed CRM Recommendations: Have archeologist monitor and

record profile during brush clearing.

Site No. 3MS472 (4B)

Period/TimetuHistoric
Site Area: 0.25 ha
CSC (Square meters): 1400
Maximum known depth: 40cm BS
Nature: Scatter of artifacts in corner of field adjacent to

road includes building materials and domestic artifacts. This is
adjacent to the the Osceola to Grand Prairie, Missouri road shown
on the GLO Maps and still partially used in 1903. The road fol-
lowed the higher levee on the west side of Big Lake. The arti-
facts recovered in the CSC were from a wide range of time, but
tended toward the Early 20th century.

NRHP Significance: Probably not significant.
Data Limitations: Have not completed documenting historic

association and artifacts.
Proposed Impacts: Equipment tracking during construction,

brush clearing
Proposed CRM Recommendations: No further archeological work.

Site No. 3MS478 (A16)

Period/Time:Historic
Site Area: 0.64 ha
CSC (Square meters): 1,800
Maximum known depth: 24 cm BS (Plowzone)
Nature: Scatter of artifacts in corner of field adjacent to

road includes building materials and domestic artifacts. This is
adjacent to the the Osceola to Grand Prairie, Missouri road shown
on the GLO Maps. This site appears to be different from 3MS472 on
the north of the ditch, with most of the concentration located
outside of the impact zone. The deposits are restricted to the
plowzone.

NRHP Significance: Probably not significant.
Data Limitations: Archival and artifact analysis still in

progress.
Proposed Impacts: Equipment tracking during construction,

brush clearing.
Proposed CRM Recommendations: No further archeological work.

Site No. 3MS475 (29A8)

Period/Time: Mississippi
Site Area: )0.14 ha
Nature: Small restricted and nucleated scatter of sherds 40m

west of Ditch 10. Probably an isolated farmstead but could be
part of a larger buried site.

NRHP Significance: Unknown
Proposed Impacts:None
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Proposed CRM Recommevndatiovnsi No further archeological work.

Site No. 3MS476 (29R9)

Period/Time:Barvies
Site Areas )(D.16 ha
Natur~es Small highly restricted scatter of Barneus pottery.

May be related to 3MS475 an~d 3MS477.
NRHP Significan~ce: unkn~own I
Proposed Impactst Non~e on edge of west impact zone.
Proposed CRM Recommendations: No further archeological work.
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GEOMORPHIC STUDY

Dr. Guccione has conducted field work in all parts of the
project area and is still in the process of analyzing her
results. The below preliminary summary of the Cultural Resources
Management implications is still subject to correction by her.
They are based on discussion with her while in the field and my
own observations. The field work has involved sampling exposed
profiles and hand cores in the Buffalo Creek Channel, the Relict
Braided Surface ar 4 the edge of Big Lake. She provided on-site
geomorphic description and interpretation of the pollen columns
extracted from Big Lake (Sm deep) and the Pemiscott Bayou Channel
(Sm deep).

Most of the mast-west course of Ditches 10 and 12 are
through the Relict Braided surface laid down in terminal Pleisto-
cene times. These are the oldest soils in the project area, are
predominantly coarse sands, and have no chance of having buried
archeological deposits contained in them.

On the west end of Ditches 10 and 12 is the old course of
Buffalo Creek. This is an incised, braided channel which has
filled in with more recent clays containing preserved wood. There
is a high potential for buried deposits on the edges of these
clays.

On the western edge of Big Lake, the seep ditch follows near
the edge of the braided surface which has been buried by up to 2m
and, perhaps more, of alluvially deposited fine sands and silts.
These contain the deposits excavated in archeological sites
3MS21, 3MS119, 3MS199 and 3MS471. There is a high probability of
buried sites from 3MS21 north on the project area.

South of 3MS21 the soils are wet clays. The Osceola to Grand
Prairie, Missouri, road swings 1/2 mile toward the west along the
well drained soils on the edge of the braided channel. The chan-
nel cuts south along the course of Ditch 12 toward Manila. There
is a low probability of deposits in this channol, but at the
contact there is a higher probability.

Ditch 29 cuts through what was part of the lake bed of Big
Lake west of state route 151 below about 237 feet AMSL. East of
this it cuts across high ground above 250 feet AMSL and then into
Pemiscott Bayou. It cuts through the outside of the meander loop
which should have some of the most recent deposits in the project
area. There is a high potential for recent prehistoric deposits
along this edge of Pemiscott Bayou.
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ARTIFACT PROCESSING, ANALYSIS, PRESERVATION, AND CURATION

We have washed, numbered and analyzed the collection gener-
ated from this project. Collections are brought to the curation
standards of the Arkansas Archeological Survey which has agreed
to curate the collections forever for the people of the United
States.

RECOMMENDATIONS

The age of the deposits along the western edge of Big Lake,
demonstrated stratified archeological deposits and age of arti-
facts directly attributable to 3MS119, all indicate that there
are substantial buried deposits ranging in time from Dalton to
Mississippian times. The four sites thus far tested have produced
substantial stratified Woodland deposits that appe&r to span the
whole Woodland period. It is quite probable that there are many
more buried isolatable deposits in these sandy ridges and even on
the edges of the swales. Indeed, on the northwest edge of 3MS119
there is an area which has produced a very large quantity of
white chert and may be a lithic reduction area.

Therefore, more substantial archeological testing of 3MS21,.
,31S119, 3MS199 and 3MS471 needs to be conducted to define their
limits and to define the variation in subplowzone deposits in
terms of depth, areal extent, content variation and variation in
preservation. This should be coupled with limited backhoe work
between the sites to more precisely define their geomorphic
context and particularly in the 3MS477 area, to see if there are
buried deposits with little or none of the top showing.

Ditch 29 should be cleared for construction. At both of the
possible sites, upon intense investigation, we were unable either
to locate from whence the prehistoric deposits were coming, or
else the historic site has proven to be too recent to be consi-
dered significant in terms of the NRHP criteria.

Sites 3MS472, 3MS474, and 3MS478 are all probably not signi-
ficant, but final determination needs to await the analysis of
the artifacts and the completion of the Historic analysis. They
will not be impacted by t1e proposed construction, and
archeological clearance of these areas is recommended.

Site 3MS473 is not demonstrated to be significant; however,
if the south side is to be extensively excavated, this work
should be monitored, as this is a high probability area for
sites.
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